
US HPA RKCORDS CRNTKR REGION 5 

October 11, 2016 

536634 

Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V (SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 136 
Groundwater and Landfill RO/RA 
Reporting Period: July 1 through September 30,2016 
Rasmussen Landfill (Site), Livingston Co., Michigan 

1. Introduction 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree, Civil Action 
No. 92 40071. This report summarizes the activities performed during the reporting period and describes 
the activities to continue or which are scheduled to start during the next reporting period. 

2. Activities Performed During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on September 1,2016. The corresponding 
groundwater contour map is provided on Figure 1. 

GHD collected quarterly groundwater samples on August 6, and September 1,2,4, 5, 6, and 7,2016, 
consistent with the Groundwater Remediation Monitoring Program. The results from these samples are 
discussed below. 

2.2 Reports 

Quarterly Progress Report No. 135 was submitted to USEPA and Michigan Department of Environmental 
Quality (MDEQ) on July 8, 2016. 

The 2015 Groundwater Investigation (GHD 2016) report was submitted to USEPA and MDEQ on July 13, 
2016. 
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3. Summary of Findings 

Third Quarter 2016 Groundwater Quality Monitoring 

The results of the third quarter 2016 sampling are provided in Tables 1 through 4. Figure 2 is a Site 
location map showing the wells included in the quarterly Groundwater Remediation Monitoring Program 
and the annual Landfill Monitoring Program. 

During the third quarter 2016 sampling, six of the 29 monitoring wells sampled had Compounds of 
Concem (COCs) at concentrations above Part 201 December 2013 Generic Residential Drinking Water 
Cleanup Criteria (RDWCC). 

Specifically, the six monitoring wells with COCs exceeding RDWCC are: 

CRA-RA-22 3.3 pg/L vinyl chloride 

CRA-RA-24 4.9 pgA. vinyl chloride 

CRA-RA-26S 78 pg/L trichloroethene 

CRA-RA-27 9.1 pg/L vinyl chloride 

CRA-RA-30 3.3 pg/L vinyl chloride 

CRA-RA-33 2.8 pg/L vinyl chloride 

There were five monitoring wells that had COCs above RDWCC during the second quarter 2016 sampling 
event The vinyl chloride detected in the sample from monitoring well CRA-RA-33 during the third quarter 
of 2016 was 2.8 pg/L, up from 1.5 pg/L in the second quarter 2016. 

GHD collected the annual Rasmussen residential water well sample in the third quarter 2016. No COCs 
were detected. 

Lower Aquifer monitoring well RA-MW-47 serves as a sentry well for the Lower Aquifer. An annual 
groundwater sample was collected from RA-MW-47 during the third quarter 2016 sampHng. No COCs 
were detected in the groundwater sample collected from this well. 

COC Contours 

The Rasmussen Site Remediation Group (RSRG) provides contour maps of current COC distribution 
following completion of the third quarter sampling. GHD prepared an update of COC distribution based on 
data coliected in 2015 in Progress Report No. 132 (CRA, October 2015). The 2015 COC plume map is 
provided on Figure 3. Figure 4 provides a COC plume map based on the data collectBd in 2016. There 
were minor changes in the concentration of COCs in 2016 as compared to 2015, as follows: 
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Vinyl Chloride 

Monitoring 
Well 

Q3 2015 
Result (|.ig/L) 

Q3 2016 
Result (ng/L) 

CRA-RA-22 5.6 3.3 

CRA-RA-24 5.1 4.9 

CRA-RA-27 10 9.1 

CRA-RA-30 2.7 3.3 

CRA-RA-33 2.4 2.8 

CRA-RA-35 1.7/1.8<°> 1.1 

81-4 1.8 1.6 

(D) - duplicate sample 

The concentration of vinyl chloride at 81-4, CRA-RA-22. CRA-RA-24, CRA-RA-27 and CRA-RA-35 
decreased slightly In 2015, while concentrations of vinyl chloride Increased slightly at CRA-RA-30 and 
CRA-RA-33. 

Trichloroethene 

Monitoring Well 

CRA-RA-23D 

CRA-RA-26S 

Q3 2015 Res 
(tig/L) 

3.4 

70 

Q3 2016 Result 
(tig/L) 

2.1 

78 

The trichloroethene concentrations decreased slightly In the groundwater samples collected from 
CRA-F^-23D and Increased slightly In the groundwater samples collecled from CRA-RA-26S. 

Trend Analysis 

GHD ccMTipleted trend analysis for t>enzene, trichloroethene and vinyl chloride groundwater data from 
monitoring wells Included In the Groundwater Remediation Monitoring Program and the Annual Landfill 
Monitoring Program. Statistical analysis of concentration trends over the last eight quarterly monitoring 
events was completed using the Mann-Kendall Trend Test to provide Insight Into recent changes In COC 
concentrations. Tables 6 through 8 provide a summary of the trend analyses. No Increasing trends were 
observed. 



A total of 99 data sets (3 parameters x 33 wells) were analyzed. Eighty four data sets (85%) did not 
include detectat)le concentrations and another five data sets (5 %) included more than 50% non-detects. 
These data sets are not suitatiie for trends analysis. Of the remaining 10 data sets, seven exhibited no 
trend and three data sets were decreasing, as fbliows: 

Compound 

Benzene CRA-RA-33 

Trichioroethene CRA-RA-23D 

Vinyi Chloride CRA-RA-35 

Trend analysis indicated that benzene, trichioroethene, and vinyl chloride concentrations have remained 
stable or decreased over the last two years at all monitoring points analyzed. 

4. Problems Encountered 

August 25, 2016 

During the weekly inspection, it was discovered that three of the four main solenoid valves in the AirSep 
unit (oxygen concentrator) were not functioning. Waste air could not be vented and oxygen concentrations 
was drastically reduced. 

September 1, 2016 

During a system check it was discovered that one of the oil hoses on the air compressor was leaking. 
Ingersoll Rand was contacted for a service call. The leak was not severe enough to shut down the system. 

September26, 2016 

It was noted that oil was being lost from the compressor and the source of the leak could not be located. 
IngersoH Rand was contacted for a service call. 

5. Corructive Measurss to Rectify Problems 

August 25, 2016 

It was discovered that the problem with the solenoid valves on the AirSep unit was that one of die 
power wires that links together all of the solenoid valves had broken. After shutting down the unit, a new 
wire connector was installed on the broken wire. After reenergizing the unit, all solenoids were functioning 
as designed. 

September 2, 2016 

Ingersoll Rand arrived on Site to replace all of the compressor hoses on September 2,2016. All hoses 
were replaced because they had reached the end of their recommended performance life. The 
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compressor was restarted the aflerrKX>n of September 2,2016 with a system downtime of approximately 
four hours. 

September27, 2016 

Ingersoll Rand arrived on Site the morning of September 27,2016. After several hours of trouble shooting, 
it was discovered that an oil scavenge valve had malfunctioned and oil from the compressor separator 
was blowing into the process air. Due to the age of the compressor, this scavenge valve is no longer 
produced. Ingersoll Rand obtained a replacement scavenge valve from a unit waiting to be scrapped. The 
compressor was repaired and running again on the afternoon of September 27,2016. 

6. Contacts and Significant Corraspondenca with Pubiic 
Raprasantativas 

Communication 

Quarterly Report 

2015 Groundwater 
Investigation 

emails 

emails 

July 8, 2016 

July 13, 2016 

August 30 -
September 8, 2016 

September 13-
September27, 2016 

Subject of Correspondence/Discussion 

Report No. 135 submitted to H. Caine (USEPA) 
and K. Krawczyk (MDEQ). 

Report on downgradient wells submitted to H. Caine 
(USEPA) and K. Krawczyk (MDEQ). 

Correspondence regarding scheduling a Site visit by 
H. Caine (USEPA) and K. Krawczyk (MDEQ). 

Correspondence between S. Nadeau (Honigman), 
H. Caine (USEPA) and L. Kirby-Miles (USEPA) 
regarding financial assurance. 

7. Pianned Upcoming Activities/Scheduia 

Activities planned for the fourth quarter of 2016 include; 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The fourth quarter groundwater sampling event is scheduled for the week of November 21,2016 

• The wells to be sampled in the fourth quarter of 2016 are listed in Table 5 
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Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours truly, 

GHD 

Bart Bartholomy 

AJD/cb/48 

End. 

cc: Mike StoeKon, JCI 
Chuck Pinter, Ford 
Karyllan Dodson Mack. BASF 
Michael Simpson 
Steven Nadeau, Honigman 
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• MONITORING WELL LOCATION 

B82.14 GROUNDWATER ELEVATION 
(rt. AMSL) 

GROUNDWATER CONTOUR 
(ft AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 1 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
SEPTEMBER 2016 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 
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LEGEND 

MONITORING WEU LOCATION 
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REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL LANDFILL 
MONITORING PROGRAM 

figure 2 

2016 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 
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2015 COC CONTOURS 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 
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AiMtyOeal Rssiitti - PMLD AfM PkintM 
RumusMfi Lutdm Stlt 

Lhrtngston County, Mlchi0«i 

Sampli •MiplolO DattawnpM PMwiMlar 1.t,1>TRICm.OROETHANE l^-OCHLOROCTHENC 24UTAN0NE ACETONE BENZENE CHLOROBENZENE ETHYLBENZENE METHYLENE TOLUENE TMCHLOROETHENE VINYL CHLORIDE XYLENEB (TOTAL) 
LeeatleR rrOTAL) PEPTTANONE CHLORIDE 

Uniti ran. Mm. Mm- ran- Mon. ran. ran. ran. ran. Mm- ran. Pin. ran. 

RDWCCI1) 
2M 70(2) 13^ 1400 730 • IN 74 f 780 • 2 288 

CRA-RA-20 OW-SR-1838 12/8/2015 N0(Z5) NO(2.5) ND(2S) ND(25) ND(25) ND(2.5) 70 ND(Z5) ND(Z5) N0(2.6) ND(2.5) ND(2.5) ND(Z5) 
CRA-RA-20 QW-8R-1961 3/100018 N0(2J) NO(2.9) NO(29) NCK29) ND(29) ND<Z9) 78 N0(Z8) ND(2.9) ND(2.9) N0(24) »rt)(24) ND(Z9) 
CRA-RA-20 Q^/MR-1683 6AO018 N0(Z5) N0(Z5) ND(25) ND(25) N[X25) ND(Z5) 61 ND(Z5) ND(2.5) ND(2.S) ND(2.5) ND(24) ND(Z5) 
CRA-RA-a> OVN^R-2008 9/1/2018 NO(2.9) MD(2.9) ND(29) ND(29) ND(26) ND(Z9) 68 ND(2.9) ND(2.9) ND(2,9) ND(2.9) N0(24) NC>(2.9) 

CAonoo Up7Hgrt. 

N0(3.3) 
N0(4.0) 
ND(2.6) 
ND(2.0) 

ND(3J) 
ND(4^) 
NO(2,5) 
NO(2.0) 

ND(3J) 
ND(4.0) 
ND(2^) 
NO(ZO) 

CRA-ftA-18 
CRA4M-18 
CRA-RA-18 
CRA-RA.18 

I3W«R-19S4 
GW«R-1072 
t3M^R-1987 
OVMR-2022 

12/11/2015 
3/14/2018 
8/10/2016 
9M/2018 79 

ND(3J) 
WH4.0) 
ND(2.5) 
W)(iO) 

N0(83) 
ND(40) 
N0(2S) 
N0(20) 

N0(33) 
N0(40) 
N0(2S) 
N0(20) 

ND(33) ND(3.3) 
ND(40) N0(4.0) 
M0(2S) NCXZ5) 
M0(20) N0(2J)) 

N0(3J) 
NO(4.0) 
N0(2^) 
NO(Z0) 

N0(3.3) N[)(3,3) 
N0(4.0) HD(4J0) 
N0(2.5) NO<ZS) 
NtXZO) NO(2.0) 

ND(3.3) 
ND(4.0) 
NIXZ5) 
NtXZO) 
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MD(1.4) 

ND(20) 
ND(14) 

ND(20) 
ND(14) 

N0(20) 
ND(14) 

ND(2.0) 
ND(1.4) 

30 
41 

ND(2.0) 
ND(1.4) 

ND(ZO) 
N0(1.4) 

ND(2.0) 
ND(1.4) 

ND(2.0) 
ND(1.4) 

1 

z
 z
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EB-PZ-4 OW-SR-1827 90/2014 N0(1.4) MD(1.4) ND(14) ND(14) ND(14) ND(1.4) 43 ND(1.4) N0(1.4) ND(1.4) ND(1.4) ND(1.4) N0(1.4) 
EB-PZ-4 OW-BR-IBII 9/1/2015 ND(14) HD(1.8) ND(10) ND(ia) N[>(10) ND(1.8) 46 ND(1.8) NCHIB) ND(1.8) ND(1.8) ND(14) ND(1J) 
EB-PZ-4 OW.8R-2020 95/2016 ND(14) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) 46 ND(I.O) ND(1.0) NCX1.0) ND(1.0) ND(1.0) N0(1O) 

ChMg* Stobto 

p2-ioe aW<R-1731 8/27/2013 ND(1.0) MD(1.0) ND(10) ND(10) ND(10) ND(I.D) N0(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(14) ND(1.0) 
PZ-106 QVNL6R-1732 807/2013 Ouptoata N0(1.0) ND(1.0) ND(10) N0(10) ND(10) ND(1.0) MD(1.0) ND(1.D) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
PZ-106 0W5R-1628 9Q/2014 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
PZ.108 QVV-8R-1912 9n/2015 N0(14) ND(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(1.Q) N0(1.0) N0(1.0) ND(1.D) ND(1.0) ND(1.0) 
PZ-108 OW.6R-2023 9M/2016 

C/MW00 
N0(1J)) MD(1.0) H0^^0) ND(10) ND(10) ND(1.0) 

Stib 
ND(10) 

to. al Non-Oatoct 
ND(1.0) ND(1.0) N0(1.0) ND(14) ND(1.0) ND(1.0) 

RA44W.2a OWV.SR-1953 12/11/2015 8.6 N{Xi.O) NO(10) ND(10) ND(10) ND<1.0) ND(1.0) N0(1.0) ND(1.0) NO(I.O) N0(1.0) N0(14) NCH1.0) 
RA-MW-28 OW5R-1673 3/14«)18 8.2 ND(1.0) ND(10) HD(10) N0(10) N0<14) ND(1.0) N0(1.0) ND(1.0) N0(1.0) NDd4) N0(1O) ND(1.0) 
RA-MW.28 OVV-SR-1998 6/10Q018 8.8 ND(1.0) ND(10) ND(10) ND(10) NCKI.O) N0(14) N0(1.0) ND<1.0) NDd.O) N0(1.0) NOd.0) N0(1.0) 
RA-MW.28 GW-8R-2028 95/2016 7.8 

CAanoa Do«n1.0ua/L 
N0(1.0) NO(10) NO(10) ND(10) NDd.O) ND(1.0) N0(1.0) ND(1.0) NDd.O) NDd4) ND(1.0) 

(1) Port 201 OMomter 2013 Oonorie RuldonlU Drinldng Walir CiMnuf) Critorta 
(2) ThacrtlarienprevidodiitortwiKimtrdo-1.2-diehtorMlh«rw, itw tmwrof fw (MoHariifor 1>dfeM9rM«wno iaooMfo. Tho orNarton lor tr»no1>diehbioo»wfM to t00|i9/l 



Anatyttcal Raaulta • Seiitharn Vinyl Chlorkia Plume 
Raamuaeen Landfll Site 

LIvingaton County, Michigan 

Pa««'l ot 1 

Sample Sample ID Date Parameter 1.1.1.TR1CHLOROETHANE U.OICHLOROETHENE 2-BUTANONE 4-METHYL-2- ACETONE BENZENE CHLOROBENZENE ETHYLBENZENE METHYLENE TOLUENE TRICHLOROETHENE VINYL XYLENES 
Location 

Sample ID 
Sampled (TOTAL) PENTANONE CHLORIDE CHLORIDE (TOTAL) 

Unite pgA- pgA. pg/L pgn. M0A- MSA. MSfl- MSrt. nn. iiglL |ig/L Msn. pgA. 
RDWCC(1) 200 70(2) 13,000 1,800 730 8 100 74 s 790 8 2 280 

CRA-RA-5 GW-SR-1951 12/9/2015 19 ND(I.O) ND(10) ND(10) ND(10) ND(1.0) ND(I.O) ND(I.O) ND(1.0) ND(I.O) ND(I.O) ND(1.0) ND(I.O) 
CRA-RA-5 GW-8R-1974 3/14/2016 16 ND(I.O) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(I.O) ND(1.0) ND(I.O) ND(I.O) 
CRA-RA-5 OW-SR-i995 6/9/2016 23 ND(I.O) ND(10) ND(10) ND(10) ND(1.0) ND{1.0) ND(I.O) ND(I.O) ND(1.0) NO(1.0) ND(I.O) ND(I.O) 
CRA-RA-5 OW-SR-2027 9/6/2016 19 ND(I.O) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(1.0) ND(I.O) ND(I.O) ND(1.0) ND(1.0) ND(I.O) 

Chancre Down4uo/L 

CRA-RA-68 3W-8R-1952 12«/2015 1.7 NO(1.0) ND(I.O) ND(10) ND(10) ND(I.O) ND(I.O) NO(I.O) ND(I.O) ND(I.O) ND(I.O) ND(1.0) ND(I.O) 
CRA-RA-OS GW-SR.197S 3/14/2018 2.0 ND^^.Q) ND(10) ND(10) ND(10) ND(I.O) NDfl.O) ND(I.O) ND(I.O) ND(1.0) ND(1.0) NO(1.0) ND(I.O) 
CRA-RA-6S GW-SR-1993 6/9/2016 1.8 J ND(1.0)J ND(10} J ND(10)J ND{10)J ND(1.0)J ND(1.0)J ND(I.O) J ND(1.0)J ND(1.0)J NO(1.0)J ND(1.0)J NO(I.O) J 
CRA-RA-68 QW-SR.1994 6/9/2016 Oupffcate 1.9 J ND(1.0)J ND(10) J ND(10)J ND(10)J ND(1.0)J NO(1.0)J ND(1.0)J NO(1.0)J ND(1.0)J ND(1.0)J ND(1.0)J NO(1.0) J 
CRA-RA-68 SW-SR.2028 9/6/2016 2.2 ND(1.0) l«)(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(I.O) ND(I.O) ND(I.O) ND(I.O) NO(1.0) ND(1.0) 

Chanoe UD 0.25 uo/L 

CRA-RA-7 GW-6R-1950 12«/2015 ND(I.O) ND{1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(1.0) 
CRA.RA-7 GW-8R-1979 3/15«018 ND(1.0} ND(1.0) ND(10) ND(10) N0(10) ND(1.0) ND(1.0) ND(I.O) ND(1.0) ND(I.O) ND(1.0) ND(I.O) ND(I.O) 
CRA.RA-7 GW-8R-2000 8/11/2016 ND(1.0) ND(1.0) ND{10) ND(10) ND(10) ND(I.O) ND(1,0) ND(1.0) ND(1.0) ND(I.O) ND(I.O) ND(1.0) ND(I.O) 
CRA-RA-7 GW-8R-2021 9/4/2016 ND(1.0] ND(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(1.0) ND(I.O) ND(I.O) ND(1.0) ND(I.O) ND(I.O) 

Chanoe Stable: all Non-Oetect 

CRA.RA-27 GW-6R-195S 12/11/2015 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(1.0) ND(I.O) ND(I.O) ND(1.0) 11 ND(I.O) 
CRA-RA-27 GW-8R-1976 3/14/2018 ND(I.O) 1.1 ND(10) ND(10) ND(10) ND(1,0) ND(1.0) ND(1.0) ND(I.O) ND(I.O) ND{1.0) 10 ND(1.0) 
CRA-RA-27 GW-SR-1977 3/14/2016 Duplicate ND(I.O) 1.0 ND{10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(I.O) NO(I.O) ND(I.O) 10 ND(1.0) 
CRA-RA-27 GW-SR-2029 9/6/2016 

Duplicate 
ND(1.0) 1.6 ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(1.0) ND(I.O) NO(I.O) ND(1.0) 9.1 ND(I.O) 

Chancre 
ND(1.0) 

Up 0.6 UOA. Down 0.9 ud/L 

CRA-RA-31 OW-8R-1649 12/9/2015 ND(I.O) ND(1.0) ND(10) ND(10) ND(10) ND(1,0) ND(I.O) ND(I.O) NO(I.O) ND(1.0) ND(1.0) ND(1.0) ND(I.O) 
CRA-RA-31 GW-6R-187e 3/15/2016 ND(I.O) ND(I.O) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) NO(I.O) ND(I.O) ND(I.O) ND(1.0) ND(I.O) ND(1.0) 
CRA-RA-31 GW-SR-1996 6/10/2016 ND(I.O) NO(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(I.O) NO(I.O) ND(1.0) ND(I.O) ND(I.O) ND(1.0) 
CRA-RA-31 OW-SR-2019 9/4/2016 ND(I.O) ND(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) 
CRA-RA-31 OW-eR-2020 9/4/2016 Dupttcata ND(1.0) ND<1.0) ND(10) N0(10) ND(10) ND(1,0) ND(I.O) NO(I.O) NO(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) 

Chanaa 
ND(1.0) 

Stable; all Non-Oetect 

CRA-RA-33 GW-OT-004 9/2/2015 ND(I.O) 
ND(1.0} 

ND(1.0) N(3(10) ND(10) ND(10) 2.4 ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) 2.4 ND(I.O) 
CRA-RA-33 GW-OT-006 11/25«015 

ND(I.O) 
ND(1.0} ND(1.0) ND(10) NO(10) ND(10) 1.8 ND(I.O) ND(I.O) ND(1.0) ND(I.O) ND(1.0) 2.8 NDfl.O) 

CRA-RA.33 GW-OT-004 3/8/2016 NO(1.0) ND(1.0) ND(10) ND(10) ND(10) 1.9 NO(I.O) NO(I.O) NO(I.O) ND(I.O) NO(I.O) 3.1 ND(I.O) 
CRA-RA-33 OW-BW-06 6«/20ia ND(I.O) ND(I.O) ND(10) NO(10) ND(10) 1.5 ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) 1.5 ND(I.O) 
CRA-RA-33 GW-BW-06 8/6/2016 ND(1.0) ND(I.O) ND(10) ND(10) NO(10) 1.4 NO(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) 1 1 2.8 1 ND(I.O) 

Down 0.1 ua/L 

81-4 GW-6R-19S8 12/14/2015 ND(1.0) ND(1.0) ND(10) NO(10) ND(10) NO(I.O) ND{1.0) ND(I.O) ND(I.O) ND(I.O) N0(1.0) 2.3 ND(I.O) 
6M GW.SR-1960 12/14/2015 Dupffeate NO(1.0) ND(1.0) ND(10) NDMO) ND(10] ND(I.O) ND(I.O) ND(I.O) ND(1,0) ND(I.O) ND(I.O) 2.2 ND(I.O) 
81-4 
81-4 
81-4 
81-4 

OW-6R-1883 
GW-SR-1998 
GW-SR-2033 
GW-6R-2034 

3/16/2016 
6/10/2016 
9/7/2016 
9/7/2016 DupHcIa 

Chanaa 

NO(I.O) 
ND(i.O) 
NCKI.O) 
ND(1.0) 

ND(1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 

ND(10) 
ND(10) 
ND(10) 
ND(10) II

I!
 

o
 o

 o
 o

 

NojlO) 
ND(10) 
ND(10) 
ND(10) 

ND(I.O) 
NO(I.O) 
ND(I.O) 
N0(1.0) 

ND(I.O) 
ND(1.0) 
ND(1.0) 
ND(1.0) 

ND(I.O) 
ND(I.O) 
ND(I.O) 
NO(I.O) 

ND(1.0) 
ND(1.0) 
ND(I.O) 
ND(I.O) 

ND(I.O) 
ND(I.O) 
ND(I.O) 
ND(1.0) 

ND(1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 

1.8 
1.5 
1.8 
1.6 

upo.iHa/L 

ND(I.O) 
ND(I.O) 
ND(I.O) 
N0(1.0) 

(1) Part201 DecerT4)er2013GenencRasidantiel Drinking Water Cleanup Criterle 
(2) The criterion provided ia for the isomer cle-1.2-dlehloroethena, the lower of the two criteria for 1,2KII . The criterion fbrtrana 1.2-dichloroethene ta 100 pgA. 



AMiytleal RMUMI -SoutlMni TCE Munw 
Rumiwctn UndfHI SM 

Uvbigiton County, Miehigan 

Pogolofi 

1.1.1.TRiCHLOWOETHANE U-OICHLOROETHEME a-BtffAMONE 
(TOTAL) 

UnNi Msn. 119A. 

U>Mten ® sJniL RDWCCd) TO 12) 12,000 

•4IETHYL^ 
PENTANONE 

MB/L 

1A00 

ACETOME 

P0A-

730 

BENZENE 

MBA-

vototno Otflontet 
CHLOROBENZENE ETHYLBENZENE 

NBA. 

METHYLENE 
CHLOmOE 

MBA. 

• 

TOLUENE 

MBA. 

700 

TWCHLOROETHENE 

MBA. 

N0(1.0) 
NCXiXl) 
ND(1.0) 
ND(IJJ) 
ND(1.0) 

ND(10) 
ND(10) 
ND(10) 
ND(10) 
ND(10) 

UQ{^JO) 
ND<1.0) 
NCX1.0) 
N0(1.0) 
N0(1.0) 

VINYL 
:HLonoE 

MBA. 

ND(1.0) 
MD(1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 

XYLENES 
(TOTAL) 

MBA. 

ICRA.RA.230 OVSLSR-IOaS 8/11/2015 
ICRA-RA-23D ©W.SR-1881 12^140015 
|CRA4RA-23D OW^R-ISSZ 3/15/2016 
|CRA.4tA-230 OW.8R-2007 6/13/2016 
|CRA^23D OW.SR-2032 9/7/2016 

.SaSBB!-

NOd.O) 
N0(1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 

ND(10) 
NtXIO) 
N0(10) 
ND(10) 
ND(10) 

ND(10) 
N0(10) 
N0(10) 
N0{10) 
N0(10) 

ND(1.0) 
ND(1.0) 
N0(1.0) 
ND(1.0) 
ND(1.0) 

NCX1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 
NCX1.0) 

ND(1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 

NCKI.O) 
ND(1.0) 
ND(1.0) 
ND(1.0) 
ND(1,0) 

Down 0.1 mn. 

N0(1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 

CRA-RA-260 GW-8R-ieS7 12/14/2015 N0(1.0) ND(1,0) ND(10) ND(10) N0(10) MD(1.0) NO(1.0) ND(1.0) N0(1O) ND(10) N0(1O) N0(1.0) ND(1.0) 
CRA.RA-26D QVVLSR-1981 3/15/2016 N0(1.0) ND(10) ND(10) ND(10) ND(10) ND(1.0) NO(1.0) ND(1.0) mm ND(1.0) ND(1.0) mi JO) ND(1.0) 
CRA-RA-ZOD OVV^R-2006 6/13«)16 ND(1.0) ND(1.0) ND(10) ND(10) N0(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) N0(1,0) ND(1.0) ND(1.C) ND(1.0) 
CRArRA-26D GW.8R-2033 9/7/2018 

CfMRW 
ND(1.0) ND(10) ND(10) ND(10) N0(10) ND(1.0) ND(1.0) 

Stabb: al NonOataet 
N0(1.0) N0(1.0) NDd.O) NDdJJ) N0(1.0) ND(1.0) 

CR/MtA-zes GW.SR.1956 12/14«)15 ND(2.5) ND(2.5) ND(25) ND(25) ND(2S) ND(2.5) ND(2.5) ND(2.5) ND(2.S) NO(2.5) 78 ND(2.5) ND(2.5) 
CRA.RA.2eS I3VV.8R'1960 3/15/2016 ND(2.5) ND(25) ND(25) ND(25) ND(25) ND(2.S) ND(2.5) ND(2.5) N0(Z5) N0(2.5) 81 ND(2.5) ND(2.S) 
CRA.RA.268 GV\L8R-2006 6/13/2016 ND(2.5) ND(2.5) ND(2S) ND(29) ND(25) ND(2.5) ND(2.5) ND(2.5) ND(2^) ND(2.5) 80 ND(2.5) ND(2.S) 
CRA.RA.2B8 OW.8R.2030 9/7/2016 ND(2.5) ND(33) ND(33) ND(33) ND(33) ND(3.3) N0(3.3) ND(3.3) NO(3.3) ND(3.3) 78 ND(3.3) ND(3.3) 

CAanoo OownZfig/L 

(1) Port 201 Docomber 2013 Oonoric Rooldontfal Drinking VVMor Cloant4) Critorlo 
(2) Tho cntorion providod lofortho Itomorcl»-1.2<dichbro«thono, tho toworoftho tm critoriafor 1,2^ichloro««wno loomors. Thoeritonon fortara 1.2-dKftbroettwnt w IXpgfl-



Tables 1 ofl 

Bezene Concentration vs. Time Trend Teat* Results 
for Cunent Monitoring Data (Last 8 Data Points) 

Rasmussen Landfill Site 
Livingston County, MIclilgan 

Benzene 
Mann-KendaH Trend test 

Number of Percent 2016 2015 
Wen Samples Non-Detect Statistic Probability Conclusion Co nous Ion 

81-4 8 100% _ No detected results No detected results 
81-8 8 100% — — No detected results No detected results 
CRA-RA-2D 8 100% - — No detected results No detected results 
CRA-RA-5 8 100% — — No detected results No detected results 
CRA-RA-6S 8 100% — — No detected results No detected results 
CRA-RA-7 8 100% — — No detected results No detected results 
CRA-RA-8 8 100% — — No detected results No detected results 
CRA-RA-18 8 100% — — No detected results No detected results 
CRA-RA-19S 8 100% — — No detected results No detected results 
CRA-RA-22 8 100% — — No detected results No detected results 
CRA-RA-23D 8 100% - - No detected results No detected results 
CRA-RA-24 8 100% — — No detected results No detected results 
CRA-RA-25 8 88% — — Over 50% non-detects Over 50% non-detects 
CRA-RA-26D 8 100% — — No detected results No detected results 
CRA-RA-26S 8 100% — — No detected results No detected results 
CRA-RA-27 8 100% — — No detected results No detected results 
CRA-RA-28 8 100% — — No detected results No detected results 
CRA-RA-29 8 100% — — No detected results No detected results 
CRA-RA-30 8 100% — — No detected results No detected results 
CRA-RA-31 8 100% — — No detected results No detected results 
CRA-RA-32 8 100% — — No detected results No detected results 
CRA-RA-33 4 0% -6 0.084 Decreasing Trend Insufficient data 
CRA-RA-34 4 100% — — No detected results Insufiicient data 
CRA-RA-35 5 100% — — No detected results Insufficient data 
CRA-RA-36 4 100% — — No detected results Insufficient data 
CRA-RA-37 4 100% — — No detected results Insufficient data 
EB-PZ-4 8 100% — — No detected results No detected results 
PZ-104 8 100% — — No detected results No detected results 
PZ-106 8 100% — — No detected results No detected results 
RA-MW-28 8 100% — — No detected results No detected results 
RA-MV\M7 8 100% — — No detected results No detected results 
Stanley Rasmusser 8 100% — — No detected results No detected results 
TEMP-PZ-2 8 100% — — No detected results No detected results 

Notes: 

Mann-Kendall Test Statistic: sum of the signs of all possible pair-wise data comparisons. 
Probabiltty of Significance: for 95 percent confidence, a P-value equal to or below 0.05 is required. 
A 90 perc^ confidence was used for datasets with 4 observations. A P-value equal to or below 0.1 is required. 

OHD 032S04CMrw.4S-'TUi5-7 



Tables Page 1 of 1 

Trfchioroetliene Concentration vs. Tlnte Trend Tests Results 
for Current Monitoring Data (Last 8 Data Points) 

Rasmussen LandfHI Site 
Livingston County, Miciiigan 

Trichioroettwne 
Mann-KendaN Trend test 

Number of Percent 2016 2016 
UIAU VfOII Samples Non-Detect Statistic Probabiity Conclusion Cone us ion 

81-4 8 100% No detected results No detected results 
81-8 8 100% — — No detected results No detected results 
CRA-RA-2D 8 100% — No detected results No detected results 
CRA-RA^ 8 100% — - No detected results No detected results 
CRA-RA-6S 8 100% — — No detected results No detected results 
CRA-RA-7 8 100% — — No detected results No detected results 
CRA-RA-8 8 100% — — No detected results No detected results 
CRA-RA-18 8 100% — — No detected results No detected results 
CRArRA-19S 8 100% — - No detected results No detected results 
CRA-RA-22 8 100% — - No detected results No detected results 
CRA-RA-23D 8 0% -19 0.025 Decreasing Trend No trend identified 
CRA-RA-24 8 100% — — No detected results No detected results 
CRA-RA-25 8 100% — — No detected results No detected results 
CRA-RA-26D 8 100% — — No detected results No detected results 
CRA-RA-26S 8 0% -14 0.108 No trend identified No trend identified 
CRA-RA-27 8 100% — — No detected results No detected results 
CRA-RA-28 8 100% — - No detected results No detected results 
CRA-RA-29 8 100% — - No detected results No detected results 
CRA-RA-30 8 100% — — No detected results No detected results 
CRA-RA-31 8 100% — — No detected results No detected results 
CRA-RA-32 8 100% — — No detected results No detected results 
CRA-RA-33 5 100% — — No detected results Insufficient data 
CRA-RA-34 5 100% — — No detected results Insufficient data 
CRA-RA-35 6 100% — — No detected results Insufficient data 
CRA-RA-36 5 100% — — No detected results Insufficient data 
CRA-RA-37 5 100% — — No detected results Insufficient data 
EB-PZ-4 8 100% — — No detected results No detected results 
PZ-104 8 100% — — No detected results No detected results 
PZ-106 8 100% — — No detected results No detected results 
RA-MVWL28 8 100% — — No detected results No detected results 
RA-MW-47 8 100% — - No detected results No detected results 
Stanley Rasmusser 8 100% — No detected results No detected results 
TEMP-PZ-2 8 100% — — No detected results No detected results 

Notes: 
Mann-Kendall Test Statistic: sum of ttie signs of all possi>le pair-wise data comparisons. 
Probability of Significance: for 95 percent confidence, a P-value equal to or below 0.05 is required. 

OHO 032S04C>ifW-«a-Tlll>S-7 



Table 7 Page 1 of 1 

Vinyl Chloride Concentration vs. Time Trend Tests Results 
for Current Monitoring Data (Last 8 Data Points) 

Rasmussen Landfill Sits 
Livingston County, Michigan 

Vinyl Chloride 
Mann-Kendall Trend test 

Number of Percent 2016 2018 
Well Samples Non-Defect Statistic Probability Conclusion Concuskm 

81-4 8 0% -7 0.451 No trend identified No trend identified 
81-8 8 100% — — No detected results No detected results 
CRA-RA-2D 8 100% — — No detected results No delected results 
CRA-RA-5 8 100% — — No detected results No detected results 
CRA-RA-6S 8 100% — - No detected results No detected results 
CRA-RA-7 8 100% — — No detected results No detected results 
CRA-RA-8 8 100% — — No detected results No detected results 
CRA-RA-18 8 100% _ — No detected results No detected results 
CRA-RA-19S 8 100% — — No detected results No detected results 
CRA-RA-22 8 0% -11 0.212 No trend identified Decreasing Trend 
CRA-RA-23D 8 100% — — No detected results No detected results 
CRA-RA-24 8 0% -14 0.102 No trend identified No trend identified 
CRA-RA-25 8 75% — — Over 50% non-detects Over 50% non-detects 
CRA-RA-26D 8 100% — — No detected results No detected results 
CRA-RA-26S 8 100% — — No detected results No detected results 
CRA-RA-27 8 0% -2 0.902 No trend identified No trend identified 
CRA-RA-28 8 88% — - Over 50% non-detects Over 50% non-detects 
CRA-RA-29 8 100% — — No detected results No detected results 
CRA-RA-30 8 0% -6 0.530 No trend identified Decreasing Trend 
CRA-RA-31 8 100% — — No detected results No detected results 
CRA-RA-32 8 100% — - No detected results No detected results 
CRA-RA-33 5 0% 0 1.000 No trend identHied Insufficient data 
CRA-RA-34 5 100% — — No detected results Insufficient data 
CRA-RA-35 6 0% -12 0.035 Decreasing Trend Insufficient data 
CRA-RA-36 5 100% — — No detected results Insufficient data 
CRA-RA-37 5 100% — — No detected results Insufficient data 
EB-PZ-4 8 63% — — Over 50% non-detects Over 50% non-detects 
PZ-104 8 88% — — Over 50% non-detects Over 50% non-detects 
PZ-106 8 100% — - No detected results No detected results 
RA-MW-28 8 100% — — No detected results No detected results 
RA-MW-47 8 100% — — No detected results No detected results 
Stanley Rasmusser 8 100% — — No detected results No detected results 
TEMP-PZ-2 8 100% — - No detected results No delected results 

Notes: 

Mann-Kendall Test Statistic: sum of the signs of all possible pair-wise data comparisons. 
Probability of Significance: for 95 percent confidence, a P-value equal to or below 0.05 is required. 

OHD 032S04CainM»-TUs5-7 



Page 1 of 1 
Table 8 

2016 Groundwater Sampling Program 
Rasmussen Landfill Site 

Livingston County, Michigan 

Quarterly Sampling - VOCs Annual Landfill Monitoring Program - VOCs, SVOCs & Metals Additional Annual Samples - VOCs 

(2nd Quarter) (3rd Quarter) 
81-4 CRA-RA-6S (included In quarterly sampling) CRA-RA-25 
81-8 CRA-RA-8 EB-PZ-4 

CRA-RA-2D CRA-RA-18 (included in quarterly sampling) PZ-106 
CRA-RA-5 CRA-RA-19S RA-MW-47 

CRA-RA-6S CRA-RA-20 Rasmussen Water Supply Well 
CRA-RA-7 
CRA-RA-18 
CRA-RA-22 

CRA-RA-23D 
CRA-RA-24 

CRA-RA-26D 
CRA-RA-26S 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA-31 
GRA-RA-32 
CRA-RA-33 
CRA-RA-34 
CRA-RA-35 
CRA-RA-36 
CRA-RA-37 

PZ-104 
RA-MW-28 
TEMP-PZ-2 

QH0032S04Caln<>-48-T8 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: DATE: i-r -7/., < ^1 DATE: 5«£rr.i'? ZD 2? ^szi-

WELL ID CFM @ DIST. psi(a>weLL WELL ID CFM @ DIST. PSI@WELL WELL ID CFM @ DIST. PSI@WELL 
PANEL PANEL PANEL 

SW-1 A SW-1 SW-1 ft.-? 9 
SW-2 o.P, SW-2 O.R ft SW-2 
SW-3 \< SW-3 ft.7 1«^ SW-3 o.-f If 
SW-4 SW-4 SW-4 ft.ft 
SW-5 'i SW-5 n.*h M SW-5 0-ft 
SW-6 SW-6 na /T SW-6 ft.ft 
SW-7 )< SW-7 ^-1 SW-7 ft.ft /< 

SW-8 SW-8 SW-8 — 

SW-9 •— - SW-9 — — SW-9 — —-

SW-10 — SW-10 — - SW-10 — — 
SW-11 — — SW-11 — — SW-11 — — 
SW-12 SW-12 ft.8 IS SW-12 fS 
SW-13 SW-13 0.7 7- SW-13 ©.ft Z-
SW-14 SW-14 — SW-14 — '— 

SW-15 — — SW-15 — SW-15 — — 

SW-16 ,— — SW-16 - - SW-16 — — 

SW-17 <Da rft SW-17 1ft SW-17 
SW-18 SW-18 ft.p Ifc SW-18 ft.ft 
SW-19 1ft SW-19 SW-19 ft.ft 'f 
SW-20 SW-20 /8 SW-20 ft.ft 
SW-21 SW-21 SW-21 — 

SW-22 O.9. IH SW-22 0.7 !<" SW-22 ft-e. 1^ 
SW-23 ft.ft SW-23 M SW-23 ft. ft /'5' 
SW-24 /T SW-24 ft.p. SW-24 /^.ft !(a 

SW-25 ft.:? /T SW-25 ft.R SW-25 ft-? /5 
SW-26 <- SW-26 ft.ft SW-26 n.f f 
SW-27 ft.-:; SW-27 ft.6 ?? SW-27 (p.ft 
SW-28 ft.ft SW-28 ft.-7 G SW-28 r).« 
SW-29 5 SW-29 SW-29 ft-t V 
SW-30 SW-30 SW-30 #— 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE I r:f OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi iin ilro J/O MC? llfT 
Temperature F — 
Run Time hours io-f?^7,0 lO<t<R| 

Air Sep 

Receiver Pressure psi 5-z 5-z: 
Feed Air Pressure psi ;;o no nn no no 
Cycle Pressure psi •Tn To To To To 
Holding Tank Pressure psi HZ HZ HZ HZ H7 
Run Time hours lOfHf'f'f lO'ffei.l IO?7Z-7..<r lo'rftvf,,? 

Air Dryer 

Temp. Indicator - color Gi&stNi CiecTtcn (SreekT/J 

Ozone Generator 

Oxygen Supply, LPM T- T 7- T 7 
% 03 capacity MT itT nr 
Regulator #1 psi •^H 30 XT 3T 
Regulator #2 psi ZH z-r zr zz 2-; 
Alarm Reading ppm, 03 ••e 

Zone On 3 1 ; z 
Zone Time hours Z 7 'h Mr 

Distribution Panel 

CFM ft. ft O.R O.ft O.fi 
03 Feed Cone. Ppm 03 

Commente: (^/L^ 5er>4i2A-Tg>g 4 

^ ^vV>ip rtr* T>> 'piA<^n^^ <><u <<geT. 2?-



Rasmussen 32504 
Ozone Sparge System Inspection 

^\jc^ '1^1 
^ 

DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi JIO 110 HO no I in 
Temperature F — 
Run Time hours 1 IIO-TTo \wT-n 

" y 

Air Sep 

Receiver Pressure psi ^•r -Tf. -T^ -TA 
Feed Air Pressure psi HO nn no no no 
Cycle Pressure psi •m To 3A To 
Holding Tank Pressure psi HZ. M7 HZ. HZ. H7. 
RunTime hours ])0T-n.< 

Air Dryer 

Temp. Indicator - color t^izcer^o Ci<tjSCri 

Ozone Generator 

Oxygen Supply, LPM 1- f T-
% 03 capacity H<' vr H< 
Regulator #1 psi « ^H 56 5T 
Regulator #2 psi ^X- 27 ZZ. 27L 77 
Alarm Reading ppm, OS -
Zone On \ 2. Z- 1 ) 
Zone Time hours '/r_ '/7 

Distribution Panel 

CFM <0.« 0.6 0.6 0.6 
03 Feed Cone. Ppm 03 

Comments: Ao(^, ZS ^ tJtrH 1Z£PAMZ£r> tJtge: 
^M-rg<guW^j;5o<.<r>oon7 l/iW<i< • 



Rasmussen 32504 
Ozone Sparge System Inspection 

OPERATOR SIGNATURE VX'T^^ 

Air Compressor 

Output Pressure psi WO ))-n IfO 
Temperature F 
Run Time hours I Mof'? 

Air Sep 

Receiver Pressure psi 5"-& 5?i 51R 
Feed Air Pressure psi nn }lO 
Cycle Pressure psi Jf) 
Holding Tank Pressure psi 47 M7 42 
RunTime hours 

Air Dryer 

Temp. Indicator - color TaefiCM 

Ozone Generator 

Oxygen Supply, LPM 7- 7 
% 03 capacity HT 
Regulator #1 psi H'n 
Regulator #2 psi 2M z-r 
Alarm Reading ppm, OS 
Zone On I •5 
Zone Time hours '/i 2 

Oistribution Panel 

CFM 0-f^ 
03 Feed Cone. Pprh 03 

Comments: 



RASMUSSEN LANDFILL SITE 
Livmgston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: P> 2ot{^ 
Time: _ 

Weather Conditions: ^0 j CHl^'^CJSI Of :^€ii/CjfZ£: 

Observations 

Erosion-North Face: (Q/C 

Erosion-South Face: OK-

Erosion-East Face: OK 

Erosion-West Face: 0 ̂  

Erosion-Misc.: Qhi, 

Storm Water Ponds: 

Drainage Spilhvays & Outfalls: 

Roadways: 0(7 

Vegetation: ̂ - ̂/tfTri-r i 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 
bhii£. 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: , s WvV ^8. Ze>iU> 
Time: 

Weather Conditions: CIJ£>^)Z^ HOWP 

Observations 

Erosion-North Face: rHk" 

Erosion-South Face: (VK 

Erosion-East Face: (Okl 

Erosion-West Face: (^K 

Erosion-Misc.: CDK 

Storm Water Ponds: T)tZ.Y 

Drainage Spillways & Outfalls: 

Roadways: (jonp 

Vegetation: i^TTZ€:'5'y^c? f/6"»4Y" ^ Cf ^4l^J 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector; Signature: 

Date: Z ^ 
Time: \n\or\ 

T 
Weather Conditions: CJLJEA^ 

Observations 

Erosion-North Face: C) kr 

Erosion-South Face: Oh \y 

Erosion-East Face: 

Erosion-West Face: O 

Erosion-Misc.: OK 

Storm Water Ponds: T)l^V 

Drainage Spillways & Outfalls: 

Roadways: CtonO 

Vegetation: 

Signs, Gates, & Fences: OkL 

Actions Taken: 

Recommendations: 
LMi2 



RASMUSSEN LANDFILL SITE 
Livingstoii County, Michigan 

Landfill Inspection Form 

Inspector:Signature: y| 

Date: ̂  
Time: 

\)(^, 

Weather Conditions: ^ ̂ }^UJtA\D 

Observations 

Erosion-North Face: OK 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: (JOQt? 

Vegetation: Dnj? 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: ZJO)UP 
Time: 2:Qr> fM ' 

Weather Conditions: y ^\3r^ ^ 

Observations 

Erosion-North Face: QIC 

Erosion-South Face: (PL 

Erosion-East Face: OK 

Erosion-West Face: Ok 

Erosion-Misc.: OK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 
Mo MO 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: 

Date: 9:^ ZolU? 
Time: ]):nn 

Weather Conditions: 

Observations 

Erosion-North Face: 

Signature: 

Erosion-South Face: OlC 

Erosion-East Face: C)K. 

Erosion-West Face: OK 

Erosion-Misc.: Ol<^ 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: CAOOO 

Vegetation: (f'jtoo O 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 



^Shlta. m 

•fe*[-2.|. 
$A:23ip. 

smsL 

•Mii^ 

Mac 
n>i-a^ 

88H 
1\ l/zolfa 

^31 

5^ 
f^Tg-r' 

/?.M 
JZ.88 

s?.pr.-

^-

rSiOC.-



•d, b' 
1 

3/r/^j6— 
tv f 

MiO-Ml 
!> -

MIA3-M^ 64ie> 

Mu3^ f" 5J. r^Hr-' 
AXIAJ'^"* r 34 <1 
/ltlJ'<( / 3^. or: 

»/ *l 

k 8lj 
w ^ 

7 HI 
^ 1 

:i3 
3 r 
k 5^/9/ 
6 

« 
.52-—^ ̂  r w* 

E8'to3 
• t-** 

54; 
-1—fc—-

1 «-v ^ 

Yz. 
kA/ 1 

U-f:-—1-*^ / 

• % 

^ I 

• v-**-T6 

'Tet^^i I't 
\\j- • 

• 
—#• V 
, 

; •w , • . 

. * % - ^ •• « *> 

7- \ ' 

• '., 
,« • * * * •» 

•i - - . V 
1 

- . j • -y' 

• *• \ * v; 
* • *. • . . ••• 

fei^tfril©2-LS)fe 

* A 

6Ut?W 

4<!)35: 
44y»-
lic^i. 
/(^ro 
dtf5^ 
im 

3lo^: 
4.|i3^;5feL 
^4<ep J>5E 
.GM+-i3i-

•:et:JdskM£isSk^jO 

a/ft-

—nliaa. 
2t 

D.e 

6.69-
(L4Uoj-tT;b6.i33i^ -ci?or 

U.S6) 
/ 

[3-

MX 

-34 
jDiiib. 

-Q 

a 
-|36-_6. 

O-
c^ 

44-^4^ 

d-^te^12>^z^ 
ii 

13 

iqoB. 
.aK-4iz4-

Lm^ 
n." 
Ji4^ 
m-

i04-J6^:4ij:) 

ffa 36-

83-
:d_t 

12 

m I 
tefec4i,£_ 
/•• • -i 

83f: 

33 

cr.1^ 

6.63 
H 
zia 

ILM 

. * -V , - t* y •^ •; ;„> 



wss 
fXrf 



7 

M^JO-

sm 

CSr "X^ 

lf(Z 

-O550-

oe_j6* 5 a 
CJCCAM 

?|_fcl£iA-

::p^siA 

•tCe i-LiiS-'— 

^J^ctU-

•3^ 1^ 

BoxttJeL*-"-' 
f?ii^ i>Or^ji-^ 

i-A' 

yUT. Co-Mp—IvgB? 

AMi-

J000_ 
JjQii5"-
-i<lfO-
JOjil 
jo:zQ_ 

-43^ 

4m 
AO^ 

-4m 
-4M 

ItfTS" r^M 
b OL"C4^ 
L^.¥r^-

-(3J23-

_L(:)4i 

f/n7<r 4.^^ la^ —U4 
»__v5?: 6"- -e? Zoi^-

^03L 
:0._b3--
_(1..03-
JSbCLL 

JM5i. 

-a-oa 
j9^a5. 

JU^ 
JLUf^ 

-ILv^ 

3^50^7^ 
01© 

5s: 

UW- MJ 

IKOL 

m 
LZ^ 

.)t 

M 
.It 

c£lLok_^g>i4S^ 
.0,(^(4 

Mid 

ueB. 

9/:^/4 

1.55 
U ILjfe <: ,i^^7S'oA^AZJlaz^>^:^ 5" 

dr. 

iHO 

4d7 
Or^i 

•>5 

JJZ 
-ii^ 

M 

ii4t 

JhgAE-

y^svazm 
13il»o! ii-Jt-

Z.o4 

6JW^O: 
5Z:I£L^OS_/ 

^OI4A:^42-
j-tHSUm ^ 

O.^.Z 3^,-^5^ /2^: 

f-W zjo-

4J<. 

m 
kZ=i 
L 
m 

Mcxrt^c. 

iJ 

-/i3m 
44 

<3^i 



J2^ 
/5oo Jj._2. 

J25j(?j 

Jic4^^.9<»__ZaW__LSa. 
^0_(L_L:l'OCflL_j5iiw^iSSj'i-a^tu 

-C3*«LeC!£Li3Hlfii LAJZAiZ 
-la^JLii 
-13351 
BiTflL-
-Siis:-
BSb 
J3S31 

-^Ai^evC 

363-
3o3 
3:65-
36^ 

Jil5. 
^V-

133-

3,62. 
3_135 

koz n,r\ 
loiJ^c^ 
I^±1A'GJL 

-TT^Ai^ 

I03L 
-1330-

i0.ibl 

j:o-ai4 

J531 

535b3to5oij6A b9.iZmBf. 

t !» 

-LSlfcO-

' I. # ••. 

* 7 ' , . • 

30ii:t&rfr.jaUE 



szss^iasi. T^li 

T i uiz T •O. ^f: 
'U •7. ZH •• • • • F.r 

/ijv< 
i 

'U 
^1 L 2<^ 

1 • r) .30 im f 
life 

L Ai 1 

i 

.7^ 
• Hin! 

0^ .o«- 1 1 

1 

1 \?;* it. 
f? 1' 105 

P-- ^.$1 > 
«-

\ 7E 
1 

1 ' ' •0^ IZ' 
it. 
f? 

5-^ ME L£J \a(c —»1 >3^ isc 5-0' '74i-SE •?*-t7.^ 5-^ ME L£J \a(c —»1 >3^ isc 5-0' '74i-

.... 

-• • • 

• •, « . 1 

• • 1 • • « •• . 

i • ^ * ' 
.•J-

• • «. 1 V 

.» • ' e T J 

• .. • 

. * • • ^ f •' 

• '«, • .. < . f »•• • '. f 
' • ' • • •» . *. . ^ * 

, • 

•„ 

• • : • «•• •5'. 

A ; • • 
. 

r- • . • • 









-S/s/zoi 
1l >r 

I 

3Z5b ̂ -Z5r . -S/s/zoi 
pi -•^ '6*« PV • 

riT^-"', 
IM?ft 'i.i*r 2;2t r2,b3 

riT^-"', 
IM?ft Zft< 'i.i*r 2;2t r2,b3 
IMK ^,:«<r i.H 2:n^ ?,W2. /7.<5 

lH7n 6,.R< i./c 2.nS /2-<7 •? 

-> ^ IM 2b' iTOu) 

•3ZSb^ 

32$<23^ 

5©gy6^ 

9b^fe-^ 

L^33 
'2^39 

' • ' 

•3ZSb^ 

32$<23^ 

/)1AJA • ^«! A/tiZ-iAfi: v * • 

^OMt?< 
TM^: tj^ 

cg-'^rr?' 
)^p,T. *• » '• ' . ' 

• '"l .'. • • ^,_ • ; • 

^P\tJ\PK 

la \e^: \ : 

'r«.tgPMA 

,«, nM«—" H 

/ /. • - . • • / / 
. • • /:• >• 

/ . " • / 
/ • • ^ • « ' ^ /• * ' ''• , . ./ . . . 

•t ' ! 

/ y 

/ / •' • / 
\ V ^/ • • ;••/ 

r 
• • .X 

/ 

:/. -' _• . • • / ' • • /• : /••• • .. • 

. , ... • f • / / / . 

/ •\ • 
/ ; 

•• 4 * 

/ 

i 

^ljL£V_6iu^-

%Z-

W^LLK 
.CMz 

3ZSb^r2^ 

5^i^ucb-^i^izdLjp>6Jj-3^a5b^'^05o 

ito?L£ 3^ac£p. 

Me 

JVs 

AteD 

-<io- L Jfl CC-' arii_J_cA^ 



! 
* • 

January 10. 2017 Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V (SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 137 
Groundwater and Landfill RD/RA 
Reporting Period: October 1 through December 31, 2016 
Rasmussen Landfill (Site), Livingston Co., Michigan 

1. Introduction 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree, Civil Action 
No. 92 40071. This report summarizes the activities performed during the reporting period and describes 
the activities to continue or which are scheduled to start during the next reporting period. 

2. Activities Performed During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on December 9, 2016. The corresponding 
groundwater contour map is provided on Figure 1. 

GHD collected quarterly groundwater samples on November 3,16,17, 18, 21, and 28, 2016, consistent 
with the Groundwater Remediation Monitoring Program. The results from these samples are discussed 
below. 

2.2 Reports 

Quarterly Progress Report No. 136 was submitted to USEPA and Michigan Department of Environmental 
Quality (MDEQ) on October 11. 2016. 

3. Summary of Findings 

The results of the fourth quarter 2016 sampling are provided in Tables 1 through 4. Figure 2 is a Site 
location map showing the wells included in the quarterly Groundwater Remediation Monitoring Program 
and the annual Landfill Monitoring Program. 

vsr:u 
651 Colby Drive Waterloo Ontario N2V 102 Canada ISO 9001 
T519 884 0510 F 519 884 0525 W vvww.ghd.com """ 



(SUD 

During the fourth quarter 2016 sampling, six of the 29 monitoring wells sampled had Compounds of 
Concem (COCs) at concentrations above Part 201 December 2013 Generic Residential Drinking Water 
Cleanup Criteria (RDWCC). 

Specifically, the six monitoring wells with COCs exceeding RDWCC are: 

CRA-RA-22 4.9 pg/L vinyl chloride 

CRA-RA-24 4.8 pg/L vinyl chloride 

CRA-RA-26S 76 pg/L trichloroethene 

CRA-RA-27 8.6 pg/L vinyl chloride 

CRA-RA-30 3.6 pg/L vinyl chloride 

CRA-RA-33 4.4 pg/L vinyl chloride 

These same six monitoring wells had COCs above RDWCC during the third quarter 2016 sampling event. 

4. Problems Encountered 

On Tuesday, November 15, 2016, two problems with the treatment system were observed. First, 
compressed air was venting through the compressor automatic drain valve, resulting in very low system 
pressure. Second, it was observed that Zone One on the distribution panel was not functioning. 

On the afternoon of Thursday, November 17,2016, it was observed that the AirSep (oxygen concentrator) 
unit was not functioning properly and system pressures were extremely low. 

5. Corrective Measures to Rectify Problems 

On Tuesday, November 15, 2016, the compressor automatic drain valve malfunctioned and was 
continuously venting air. After de-energizing the compressor and bleeding off all compressed air, the 
automatic drain valve was taken apart for troubleshooting. Some debris and sludge was cleaned from the 
unit and all working parts were inspected. After reassembly and reenergizing the compressor, the venting 
issue continued. After shutting down the system again, a ball valve was installed on the drain portion of 
the automatic valve. As a short-term solution, GHD will manually drain ttie compressor tank of any 
condensation during all site visits. The RSRG will purchase and install a new compressor in early 2017 as 
the current compressor is over 15 years old and the manufacturer is no longer making parts for it. This will 
address the drain malfunction. 

On Tuesday, November 15, 2016, GHD observed that Zone One on the distribution panel was not 
functioning. The solenoid valve controlling this zone was taken apart and rebuilt. The repair resulted in 
Zone One t>eing returned to full functionality. 

032504Caine-49 



On the afternoon of November 17, 2016, low system pressures were observed on the AirSep (oxygen 
concentrator) unit GHD de-energized the unit and began troubleshooting the problem. A broken wire 
supplying power to one of the solenoid valves was discovered. GHD installed a new wire connector and 
the unit was reenergized and began to function properly. 

Contacts and Significant Correspondence with Pubiic 
Representatives 

Communication 

emails 

Quarterly Report 

meeting 

emails 

October 3 & 12,2016 

October 11, 2016 

November 4.2016 

December 22, 2016 

Subject of Correspondence/Discussion 

Emails t>etween B. Barthoiomy (GHD) and H. Caine 
(USEPA) regarding a Site visit. 

Report No. 136 submitted to H. Caine (USEPA) 
and K. Krawczyk (MDEQ). 

Site visit attended by B. Barthoiomy (GHD), S. Rapai 
and H. Caine (USEPA). 

Two emails between L. Kirby-Miles, B. Emisch 
(MDEQ), H. Caine (USEPA) and S.Nadeau 
(Honigman) regarding the survey map and legal 
description for the Restrictive Covenant exhibits. 

7. Planned Upcoming Activities/Scheduie 

Activities planned for the first quarter of 2017 include; 

• Procure new compressor for the ozone sparging system and coordinate installation with the supplier. 

• Continue the operation of ozone sparging system. 

• Continue to monitor for the presence of ozone at each sparge vaulL 

• The first quarter 2017 groundwater sampling event is scheduled for the week of March 6, 2017. 

• The wells to be sampled in the first quarter of 2017 are listed in Table 5. 

aa2504Cain»4g 
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Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours truly, 

GHjp.j 

Bart Bartholomy 

AJD/cb/49 

End. 

cc: Mike Stoelton, JCI 
Chuck Pinter, Ford 
Karyllan Dodson Mack, BASF 
Michael Simpson 
Steven Nadeau, Honigman 

032504Cain&.49 



MONITORING WELL LOCATION 

882.14 GROUNDWATER ELEVATION 
(fL AMSL) 

GROUNDWATER CONTOUR 
(ft AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 1 
GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 

DECEMBER 2016 
RASMUSSEN LANDFILL SITE 

Livingston County, Mictiigan 

32504-15(CAIN049)GN-WA001 JAN 5, 2017 



MONITORING WELL LOCATION 

QUARTERLY GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL LANDFILL 
MONITORING PROGRAM 

figure 2 

2017 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 

32504-15(CAIN049)GN-WA002 JAN 5. 2017 



Ainlytleal ftMutta. Notttwn PkniM 
RMmUHHO LMdfM 8M 

SanpltD Mttoniitad 1,1.1-TRICHLOROeTHANE 1,2-0)CHL0R06THeNE 
(TOTAM 

4-METHYL<S-
PENTANONC 

METHYLfNE TOLUEfC TWCHLOROETHENE 

IMIs MOA. VOU- MfL P06. MOfl- MA- WL M»L MOA- MOA. 

RDWCCd) ZOQ 76 P) njm 1J06 7a i 160 74 6 7a • S at 

CRA-RA-a OW.8R-1967 3/11/ai6 NDd.O) ND(1.0) ND(10) NDdO) ND(10) ND(I.O) NOd.O) NDd.O) NOd.1) NDd.O) NDdO) 4.7 NDd.O) 
CRA-RA-a ow-8R-ioa 3/11/2016 OuplcM NDd.O) ND(1.0) NDdO) NOdO) NDdO) ND{1.0) NOd.O) NDd.O) NDd.1) ND(1.0) NC>(1.0) 4.7 NDd.O) 
CRA-RA-a 6W-SR-1fi60 WXM NDd.O) ND(1.0) NDdO) N0(10) 11 ND(1.0) NDCIO) ND(1.0) NDd-l) ND(1.0) NDd-O) 32 NDd.0) 
CRA-RA-a GW-SR-2015 9/2G016 NOd.O) ND(1.0) N0(10) N0(10) 11 ND(1.0) NOd-O) NDd.O) NOd.1) ND(1.0) NDd.O) 33 NDd-O) 
CRA-RA-a 6W-SR-204e 11/16016 ND(1.0) 10(1.0) ND(10) NOdO) 11 NDd.0) NOd.O) ND(1.0) N0(1.)) ND(1.0) NDd.0) 42 ND(1.0) 

CRra* 
ND(1.0) 10(1.0) NOdO) 

UPluafl-
NOd.O) ND(1.0) NDd.0) 

Up1.6UQrt. 
ND(1.0) 

CRA-RA-24 GW-6R-1064 3/1QQ016 NDd.0) NDd.O) Nbdb) NOdd) NbdO) Ii6d.0) NOd.O) NDd.O) NDd.O) NDd.O) NOd.O) 6.0 NDd.O) 
CRA-RA-24 OW-SR-lOa NDd.0) NOd.O) NDdO) NOdO) NOdO) NDd.O) NOd.O) NDd.O) NOd.O) NDd.O) NDd.O) 49 NDd.O) 
CRA-RA-a GW.SR-ai2 9/1/2016 NDd.O) NDd.0) NOdO) NDdO) NDdO) NDd.O) NOd.O) NDd.O) NOd.O) NDd.0) NDd.O) 4.0 NDd.O) 
CRA-RA-a 6W-SR-a44 11/17/2016 NDd.O) NDd.O) NDdO) NDdO) NDdO) NDd.O) NOd.O) NDd.O) NOd.O) NOd.O) NDdO) 4.8 NDd.O) 

CAmt D««0.1HB4 

GW-8R-1021 
GW-8R.2011 

fl®2015 
»1/20ia 

ND{1.0) 
ND(I.O) 
NOdO) N0(1.0) 

NOdO) 
NOdO) 
NDdO) 

Nb(l6) 
NOdO) 
NDdO) 

N6dO) 
NOdO) 
NOdO) 

N6d.O) 
NDd.O) 
NDd.O) 

NOd.0) 
NDd.0) 
NDd.O) 

NOd.O) 
NDd.O) 
NDd.O) 

Nbd.« 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NOd.O) 

NDd.0) 
NDd.O) 
NDd.O) 

—Ti— 
NOd-O) 
NOd.O) 

NDd.O) 
NDd.0) 
NOd.O) 

[CRA.RA^ 
CRA-RA.» 
CRA^-a 
CRA-RA-a 

GW^R-1962 
GW-8R-1964 
GW-SR-aOO 
GW^R.2042 

yioai* 
ftV2016 
»i/ai6 

11/17/2018 

MHI.O) 
NDd.0) 
NDd.0) 
NDd.0) 

-rr 
i2 

JMIM:-

NOdO) 
NDdO) 
NDdO) 
NOdO) 

NDdft 
NOdO) 
NDdO) 
NDdO) 

NDdO) 
NDdO) 
NDdO) 
NDdO) 

NDd.O) 
NDd.0) 
NDd.O) 
NDd.O) 

-RBoSr 
NDd.O) 
NDd.O) 
NOd.0) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NOd.0) 
NDd.O) 
NOd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

Nbd.6) 
NDd.O) 
NDd.O) 
NDd.0) 

NDd.O) 
NDd.O) 
NOd.O) 
NOd.O) 

NDd.O) 
NOd.O) 
NOd.O) 
NDd.O) 

CRA-RA-a 
CRA-RA-a 
CRA-RA-a 

6W-SR-1«1 
GW-SR-2018 
OW-SR-2060 

af»2016 
9/2/2016 

11/18Q016 
_asBgs_ 

NDd.O) 
NDd.0) 
NDd.0) 

NDd.0) 
NDd.0) 
NOd-O) 
NDd.0) 

MKIO) 
NOdO) 
NOdO) 
NDdO) 

-nmr 
NfHIO) 
NOdO) 
NOdO) 

NDd6) 

NDdO) 
NDdO) 

Down2 

Nbd.O) 
NDd.O) 
NDd.0) 
NDd.0) 

N6d.O) 
NOd.O) 
NOd.O) 
NOd.O) 

NDd.O) 
NOd.O) 
NDd.0) 
NOd.O) 

Nbd.O) 
NOd.O) 
NOd.O) 
NOd.O) 

NOdO) 
NDd.0) 
NOd.0) 
NOd.0) 

NOdO) 
NDd.O) 
NOd.O) 
NOd.O) 

NDdO) 
NDd.0) 
NDd.0) 
NDd.0) 

NOdO) 
NDd.0) 
NOd.0) 
NOd.O) 

CRA-RA-a (3W-8R.19a 3d(y20ie Nbd.O) NDd.0) NDdb) NOdO) NDdO) NDd.O) NDd.O) NDd.O) NOd.O) NDd.O) NDd.O) NDd.O) 
CRA-RA-a GW-8R-1967 6W2016 NDd.O) NDd-O) ND(10) NO(10) ND(10) ND(1.0) NO(1.0) ND(1.0) ND(1.0) NO(1.0) NOd.O) 26 NDd-O) 
CRA-RA-a (nV-6R-2014 9/2«>16 NDd.0) NDd.O) NOdO) NDdO) NDdO) NDd.O) NOd.0) NDd.O) NDd.O) NOd.O) NOdO) i.i NOd.O) 
CRA-RA-a OW-8R-2046 11/17/2016 NDd.O) NDd.O) NOdO) NDdO) NDdO) NDd.O) NOd.O) NDd.O) NDd.O) NDd.O) NOd.O) NDd.O) 
CRA-RAa GW-8R-2046 11/17/2016 OwMwtr NDd.0) ND(1.0) NOdO) NDdO) NDdO) NDd.0) NOd.O) NDd.O) NDd.O) NDd 0) NOd.O) 3.6 NDd.O) 

Omng, UP9.SM/L 

CRA-RA-32 OW-SR-19a 3/11/2016 NOd.O) ND(1.0) N0(10) NDdO) NDdO) NOd.OJ N0(1.0) NDd-O) ND(1.0) ND(1.0) ND(1.0 NDd.O) ND(1.0) 
CRA-RA-a GW-SR-19a 6«2016 NDd.0) NDd.0) NDdO) NOdO) NDdO) NDd.O) NOd.O) NDd.0) NDd.O) NDd.0) NOd.O) NDd.0) NDd.O) 
CRA-RA-a 0W-SR-ai3 9/1/2016 NDd.O) NDdO) NOdO) NDdO) NDdO) NDd.O) NOd.O) NDd.0) NDd.O) NOd.O) NOd.O) NDd.0) NDd.O) 
CRA-RA-a 6W-SR-2047 11/17/2016 NDd.0) NDd.0) NDdO) NDdO) NDdO) NDd.O) NOd.0) NDd.0) NDd.O) NDd.0) NDd.O) NDd.O) NDd.O) 

Chtnfp SttM: M Non-DilMi 

CRA-RA-34 GW-OT-003 3«2016 NDd.O) NDd.O) NDdO) NOdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRA-RA-34 GW-BW-001 6«2016 NDd.O) NDd.O) NDdO) NOdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRA-RA-34 ow-ew-01 a«2016 NDd.O) NDd.0) NOd ft NOdO) NDdO) NDd.O) NDd.O) NOd.O) NDd.O) NDd.O) NDd.O) NDdO) NDd.O) 
CRA-RA-34 ow-ew-02 a«2016 OupteM • NDdO NOdO) NOd ft NDdO) NDdO) NDd.O) NDd.O) NOd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRA-RA-34 GW-8W-01 ii/i3«iie NDd.0) NDd.O) NDdO) NOdO) NDdO) NOd.O) NDd.O) NOd.O) NDd.O) NDd.O) NOd-O) NOd.O) NDd.O) 

CtafNM SlaUi: M NotvOMKi 

I CRA-RA-a 
CRA-RA-a 
CRA-RA-a 
CRA-RA-a 
CRA-RA-a 
CRA-RA-a 

CRA-RA-a 
CRA-RA-a 
CRA^uua 

OW-DT.006 
OW-DT«)e 
GW-BW.04 
GW-flW.04 
(3W-BW-06 
ow-ew-04 

GW-BW-003 
OW-BW-04 
OW-8W-03 

ITaooie" 
3«2016 
6«20ie 
a«2016 
8«2016 
11/3/2016 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NOd.O) 

NOd.O) 
NDd.O) 
NOd.O) 
NOd.O) 
NDd.O) 
NOd.O) 

NDd.O) 
NOd.O) 
NDd .0) 
NOd.O) 
NDd.O) 
NOd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

Nfid.O) 
NOd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NOd.O) 

NDd.0) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.0) 
NDd.0) 

NDd.O) NDd.O) NOdO) NDdO) NDdft NOd.O) 
NDdO) NOd.O) NDdft NDdO) NDdft NOd.O) 
NDd.O) NDd.O) NDdO) NOdO) NDdft NOd.O) 
NDd.O) NDd-O) NDdft NOdO) NDdft NOd.O) 
NDd.O) NDd.O) NDdft NOdO) NDdft NDd.O) 
NDd.O) NDd.O) NDdft MX10) NDdft NDd.ft 

-£6a22L 

6«2016 
M/2016 

11/1»2016 

NCKVO) 
ND/IO) 
NDd.O) 
NDd.O) 

NDd.0) 
NDd.O) 
NOd.O) 
NDd.0) 

NDdO) 
NOdO) 
NDdO) 
NDdO) 

NDdO) 
NOdO) 
NOdO) 
NDdO) 

NDd6) 
NOdO) 
NOdO) 
NDdO) 

N6d.O) Nbd.6) 
NDd.O) NDd.O) 
NOd.O) NOd.O) 
NOd.O) NDd.O) 

SlatN; Ncn-0«Nct 

N6d.6) 
NOd.O) 
NDd.O) 
NOd.O) 

NbdO) 
NDdO) 
NOd.0) 
NDd.0) 

NDd.O) 
NDd.0) 
NDd.O) 
NDd.O) 

Nixl.O) 
NDd.O) 
NDd.O) 
NDd.O) 

Nbd.O) 
NOd.O) 
NDd.O) 
NOd-O) 

NDd.0) 
NDd.0) 
NOd.O) 
NDd.0) 

ICRA-RA-37 
CRA-RA-37 
CRA-RA-37 
CRA-RA-37 

OW-OT-OOI 
GW-aW-02 
ow-ew-03 
ow-ew-02 

3«ai6 
6«2016 
e«/2016 

11/13^6 

NDd.O) 
NOd.O) 
NOd.O) 
NOd.O) 

NDd.O) 
NDd.0) 
NDd.0) 
NDd.0) 

NbdO) 
NDdO) 
NDdO) 
NDdO) 

NDd6) 
NDdO) 
NDdO) 
NDdO) 

NOdO) 
NDdO) 
NOdO) 
NDdO) 

NOd .0) NDd.O) 
NOd.O) NDd.O) 
NOd.O) NDd.O) 
NOd.O) NOd.O) 

SIHDH: •! NO»VO»>K< 

NDd.0) 
NOd.O) 
NDd.0) 
NOd.0) 

imw 
NDd.O) 
NDd.O) 
NOd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.0) 

NDd.O) 
NDd.O) 
NDd.O) 
NOd.O) 

NOd.O) 
NOd.O) 
NOd.O) 
NOdO) 

NOd.O) 
NOd .0) 
NOd.O) 
NDd.0) 

|PZ-104 
RZ-104 
PZ-104 
PZ-104 

OW-SR-1963 
GW-SR-lOa 
GW-8R-2010 
GW-SR-2043 

yioooio 
6«/2016 
B/1/20ie 

11/17/2016 

NDd.0) 
NDd.0) 
NDd.0) 
NDd.O) 

51 
2S 
3.0 
23 

_D2sio7iaa^ 

NDdb) 
NDdO) 
NDdO) 
NDdO) 

NbdO) 
NDdO) 
NDdO) 
NOdO) 

NOdO) 
NDdO) 
NOdO) 
NOdO) 

Nbd.0) 
NDd.O) 
NOd.O) 
NOd.0) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NbdO) 
N0<1.0) 
NOd.O) 
NDd.O) 

Nbd.b) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd-O) 
NOd.O) 
NDd.O) 
NOd.O) 

N6d.6) 
NOdO) 
NOd.O) 
NOd.O) 

NbdO) 
NOd.O) 
NOd.O) 
NOd.O) 

NOd.O) 
NOd.O) 
NDd.0) 
NOd.O) 

IwW 
NOdO) 
NDdO) 
NOdO) 

-RodoT 
11 

NDdO) 
NDdO) 

ND(1.Q ND(1.0) 
NOd.O) NDd.0) 
NDd.0) NDd.0) 
NDd.0) NDd.O) 

NO(1.0) 
NOd.0) 
NDd.0) 
NDd.0) 

NDd.O) 
NDd.O) 
NDd.0) 

N0(1.0) 
NOd.O) 
NDd.0) 
NDd.0) 

NOd.O) 
NDd.O> 
NOd.O) 
NDd.0) 

'1EMP-PZ-2 
TEMP-PZ-2 
TEMP.P2.2 
TEMP-PZ-2 

OW-SR-106B 
ow-SR-ioeo 
OW-8R.ai7 
aW-SR-20« 

3/11/2016 
e«2016 
»2G016 

11/180)16 

NOd-O) 
NDd.0) 
NOd.O) 
NOd.O) 

NDdO) 
NOdO) 
NOdO) 
NOdO) 

NOdO 
NOd.O) 
NOd.O) 
NOd.0) 

NOd-O) 
NOd.O) 
NDd.0) 
NOd.O) 

61-6 
61-8 
61-6 

OW-6R-1002 
GW-6R-aie 
QW-SR-2061 

6^2016 
OifZOnO 

11/21/2016 

BdoT 
NDd.0) 
NOd.O) 
NDd.0) 

kX1.0) 
NDd.O) 
NOd.O) 
NOd.0) 

NOdO) 
NOdO) 
NDdO) 
NOdO) 

NDdO) 
NOdO) 
NOdO) 
NOdO) 

NbdO) 
NDdO) 
NDdO) 
NDdO) 

-WS) HCTToP 
ND(1.0) NOd.O) 
NOd.O) NOd A 
NOd.O) NOd.O) 

SMMt: •! Ncn-OMK< 

NDd.O) 
NDd.O) 
NDd.O) 
NOd.O) 

Nbd.6) 
NOd.O) 
NOd.O) 
NOd.O) 

NDd .6) 
NDd.0) 
NDd.O) 
MOd.O) 

NOd.O) 
NDd.O) 
NOd.O) 
NOdXn 

NDd.0) 
NDd.O) 
NOd.O) 
NOd.O) 

-WoT 
NOd.O) 
NDd.0) 
NOd.O) 

d) p»t ai Dacambvr ai3 Omrtc RMKMnlM DdnUng WMr CiMnup CrIMi. 
(2) TlwcrMrtonpravKMIsforttwlMrrMrcN-l^-doNoraMtwrw. OwloiiMrorMtNoa 



Analytiui ftetulto • PDSLO AfM Pfumu 
Rumu>««n LanrfM INi 

Ltvlngcton County, Mohlgwi 

8wnplt 
Locatten 

8ompte ID DatoSampM HramMar 

Unlti 

t.l.l-TRICHLOROrrHANE 

van. 

U-OtCHLOROrHINE 
fTOTAL) 

M/L 

2-8UTANONI 

|ig/L 

44IETHYL-2-
PINTANONE 

MO/L 

ACETONI 

vail 

•ENZENE 

van. 

CHLOROBENZINI 

van. 

ETHYLBEN2ENE 

WA-

METHYLINI 
CHLOMDI 

MA-

TOLUENE 

van. 

TRtCHLOROETHEkC 

WA-

VWYL CHLORIDE 

M9A-

mi»IB8{T0TAU 

van. 

RDMCCd) 
2N 70(2) 13,008 1A00 721 8 100 74 1 790 8 2 280 

CRA-RA-20 
CRA-RA-20 
CRA-RA-2D 
CRA-RA-2D 

OW^R-1861 
OW-SR-1883 
OW^R-2006 
0W-5RO036 

3/10/2016 
650016 
M1/20ie 

11/16/2016 

WNW 

NDliAi 
ND(a.8) 
HDiZM) 
N0(3J) 

ND(2.8) 
ND(a.8) 
N0(2.l) 
ND0.8) 

ND(29) 
ND(25) 
ND(29) 
ND(33) 

ND(29) 
ND(2S) 
ND(29) 
ND(33) 

N0(28} 
ND(2e) 
ND(26) 
ND(83) 

ND(2.9) 
ND(2.5) 
ND(2.B) 
ND(3.3) 

78 
61 
66 
79 

UpllH^. 

ND(2.9) 
ND(2.5) 
N0(Z8) 
ND(3.3) 

ND(aj) 
ND(2,8) 
ND(2,I) 
ND(2.2) 

ND(Z9) 
ND(2.5) 
ND(2.9) 
ND(3.3) 

ND(2.9) 
ND(2.5) 
ND{2.9) 
NO(3.3) 

ND(2.9) 
ND{2.S) 
ND(2.9) 
ND{3.3) 

ND(Z5) 
N0(2.9) 
ND(3.3) ^ 

CRA-ftA-18 
CRA-RA-18 
CRA-RA-IB 
CRA4lA-ie 

QW-SR-1872 
GVyWR-1997 
0W«RO022 
OW5R-2038 

3/14/2016 
6/100016 
9MO016 

11/160016 

WffW 

IS 
67 
78 
60 

Down 19 U0/L 

ND(4.0) 
ND(2.8) 
ND(2.0) 
ND(3.3) 

ND(40) 
ND(25) 
ND(20) 
ND(33) 

ND(40) 
ND(25) 
ND(20) 
N0(33) 

mm 
mm 
mm 
N0(88) 

ND(4.0) 
ND(2.5) 
ND<ZO) 
ND(3.3) 

ND(4.0) 
ND(Z8) 
ND(2.0) 
NCK3J) 

ND(4.0) 
ND(2.5) 
ND(^O) 
ND(3.3) 

N6(4.d> 
ND(a,8) 
ND(ZO) 
NO(2.2) 

ND<4.0) 
NO(ZS) 
NO(ZO) 
N0(3.3) 

ND(4.0) 
ND(Z5) 
NDfZO) 
ND(3.3) 

ND(4:0) 
ND(2.5) 
ND(2.0) 
ND(3.3) 

ND(4.0) 
ND(25) 
ND(ZO) 
ND(3.3) 

IEB-PZ-4 QVV-SR-1657 12/40012 

il
ll

l 

ND(2.0) 
ND(1.4) 
ND(1.4) 
ND(1.I) 
ND(1.0) 

ND(20) 
ND(14) 
NDd4) 
ND(10) 
NDdO) 

ND(20) 
ND<14) 
N0(14) 
NDdO) 
NDdO) 

-NDtSr 
ND(14) 
N0(14) 
ND(10) 
NO(IO) 

ND<2.0) 
ND(1.4) 

38 
41 

NIXZD) 
NDd.4) 

ND(2.0) 
ND(1.4) 

ND<Z0) 
ND(1.4) 

N0{2.0) 1 
NDd.4) 1 

1 
i Z2 

ND(ZO) 
NDd.4) 

u
n

 

OW-SR-1729 
OWWR-1827 
0V\PSR-1811 
QW«R-2026 

607/2013 
600014 
8/1/2015 
850016 

-seem.. 

il
ll

l 

ND(2.0) 
ND(1.4) 
ND(1.4) 
ND(1.I) 
ND(1.0) 

ND(20) 
ND(14) 
NDd4) 
ND(10) 
NDdO) 

ND(20) 
ND<14) 
N0(14) 
NDdO) 
NDdO) 

-NDtSr 
ND(14) 
N0(14) 
ND(10) 
NO(IO) 

N0(1.4) 
NDd.8) 
NDd-O) 

43 
46 
46 

Slabia 

NDd.4) 
NDd.8) 
ND(1.0) 

ND(1.4) 
NDd.l) 
ND(1.0) 

ND(1.4) 
ND(1.6) 
ND(1.0) 

NDd.4) 
NDd.8) 
NDd.O) 

NDd.4) 
NDd.8) 
NOd.O) 

ND(1.4) 
ND(1.8) 
NDd-O) 

pz-ioe 
PZ-106 
pz-ioe 
pz-ioe 
PZ-106 

QW-6R-1731 
QW«R-1732 
OW^R-1828 
QW^R.1812 
OW-8R-^23 

6^7/2013 
8^7/2013 
80/2014 
8/1/2015 
8/4/2016 

-568582-

NO(1.0) 
ND{1.0) 
ND(1.0) 
ND(1.0) 
NO(1.0) 

ND(1.0) 
ND(1.8) 
ND(1.0) 
ND(I.O) 
ND(1.0) 

N0(10) 
ND(10) 
N0(10) 
N0(10) 
ND(10) 

ND(10) 
ND(10) 
N0(10) 
ND(10) 
ND(10) 

N0(10) 
ND(10) 
NO(10) 
ND(10) 

NO(I.O) 
NCXI.O) 
ND(I.O) 
ND(1.0) 

ND(I.O) 
NO(1.0) 
N0{1.0) 
N0(1.G) 
ND(1.0) 

ND(1.0) 
ND(1.0) 
ND(1.0) 
ND{1.0) 
ND(1.0) 

StitJo; 08 Not>-Do1 

N0(1.0) 
ND(1.0) 
ND(1.0) 
ND(1.0) 

ND(1.0) 
N0(1.0) 
ND(I.O) 
ND(I.O) 
ND(I.O) 

ND(1.0) 
N0(1.0) 
ND(I.O) 
NDd.O) 
NO(I.O) 

N0{1.0) 
NO(I.O) 
NOd.O) 
ND(1.0) 
ND(1.0) 

N0(1.0) 
ND{1.0) 
ND(1.0) 
ND(1.0) 

ND(1.0) ND(1.0) ND(1.0) ND(T3) ND(I.O) NDd.O) 
N0(1.0) ND|1.e) ND(I.O) NDd.O) ND{1.0) NtXI.O) 
NOd.O) ND(1.0) NDd.O) NDd.O) NDd.O) NDd-O) 
NDd.O) ND(1.0) ND(1.0) NDd-O) ND(I.O) NDd.O) 

;RA-MV«8 
RA-MW128 
RA-MWOe 
:RA44VV08 

OW-SR-1973 
OW^R-1996 
QW4R^25 
OW^R-2036 

3/14O016 
6/100016 
850016 

11/160016 

6.2 
B.I 
7.1 
7.4 

Down 0.4 UflW. 

ND(1.0) 
ND(1.0) 
NDd.O) 
ND(1.0) 

ND(10) ND(10) NOH^i ND(i^O) NDll.oT 
NDdO) ND(10) ND(10) NDd.O) NDd.O) 
NDdO) NDdO) ND(10) ND(I.O) ND(I.O) 
ND(10) ND(10) ND(10) NOd.O) ND(1i)) 

d) Pift201 Dwmbw2013GonorfcR»oWtn1WOrWdnBWatirCI*nupCi«»rto 
(2) Tho criHrion prnvktod m for iho iwmor crt-1.2-^lohlor#o1heno. tht lovwr of tw IWO Ofttirk for 1 >dichteroo1hon# komort. Tho critorton for tnns 1,2 •rw k 100 yo'l 



Analytical RMUR* - Seutlwm Vinyl ChlorM* Plum* 
R**mu*Mn Undfll Site 

Uvingcton County, Mtchlg*n 

Stmpl* SamplalO Date Paramalar 1,1,1.TRICHL0R0eTHANE U-ORHLOROETHENE 2-BUTANONE 4-METHYL-2- ACETONE BENZENE CHLOROBBNZENE ETHYLBENZENE METHYLENE TOLUENE TRRHLOROETHENE VINYL XYLENES 

Location SampM (TOTAL) PENTANONE CHLORIDE CHLORIDI (TOTAL) 

Unlta MIL MH pg/L pgfl. pg/L nn- pgrt. pgrt. pg/L pg/L pg/L pg/L pgrt. 
RDWCC(I) 200 70(2) 13,000 1,600 730 5 100 74 8 790 1 1 280 

CRA-RA^ GW-5R-1074 3/14/2010 16 ND(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(1.0) NDd.O) NDd.O) ND(I.O) ND(I.O) N6(i6) ND(I.O) 
CRA^A^ GW-SR-1995 6/8/2016 23 N0(1.0) N0(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(I.O) ND(I.O) ND(I.O) NDd-O) NDd.O) ND(I.O) 

CRA-RA-5 GVV-SR-2027 9/6/2016 19 ND(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(1.0) ND(I.O) ND(I.O) NO(I.O) NDd.O) ND(I.O) 
CRA-RA-6 GW-SR-2037 11/16/2016 17 N0(1.0) ND(10) ND(10) ND(10) ND(I.O) NDd.O) ND(1.0) NDd.O) ND(I.O) NDd.O) ND(1.0) NO(I.O) 

Cftanflt 

CRA-RA46 QW-SR-1076 3AI4/2016 2.0 ND(10) ND(10) NOdO) NDd.O) ND(i.6) ND(I.O) ND(i.O) NO(I.O) 
CRA-RA-6S GW-8R-1893 6/9/2016 1.8 J ND(1.0)J ND(10) J ND(10)J NOdOjJ NDd.O)J ND(1.0)J ND(1.0)J NO(1.0)J ND(1.0)J ND(1.0)J NOd.0)J NDd.O) J 
CRA-RA-68 GW-8R-10O4 6/9/2016 Ovpz/oa/a 1.9 J ND(1.0) J ND(10) J ND(10)J NOdO)J ND(1.0)J ND(1.0)J NDd.O) J ND(I.O) J ND(I.O) J ND(1.0)J ND(1.0)J ND(I.O) J 
CRA-RA-eS QW.SR-202e 9/6/2016 2.2 ND(I.O) ND(10) ND(10) ND(10) NDd.O) NDd.O) ND(1.0) NO(I.O) ND(I.O) ND(I.O) NOd.O) ND(I.O) 
CRA-RA-08 GW.SR-2040 11/16«018 2.0 ND(I.O) ND<10) ND(10) ND(10) NDd.O) ND(I.O) ND(I.O) ND(I.O) NDd.O) NOd.O) NDd.O) ND(I.O) 

C/tanM Down 0 2 ua/L 

CRA-RA.7 GW-SR-1879 3/1W016 ND(I.O) NCKI.O) ND(10) ND(10) ND(10) ND(I.O) ND(I.O) NO(I.O) ND(1.0) NO(I.O) ND(I.O) NOd.O) ND(I.O) 
CRA-RA.7 GW-8R-2000 6/11/2016 ND(I.O) ND(I.O) ND(10) ND(10) NDdO) NDd.O) ND(1.0) ND(I.O) ND(I.O) NDd.O) NO(I.O) NO(I.O) ND(I.O) 
CRA-RA-7 GV\A«R-2021 9/4/2016 ND(I.O) ND(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(I.O) NDd.O) NDd.O) ND(I.O) NO(I.O) ND(I.O) 
CRA^7 QW-8R.2053 11/21/2016 ND(I.O) ND(1.0) ND(10) ND(10) ND(10) NDd.O) ND(I.O) NDd.O) NDd.O) NOd.O) NOd.O) ND(I.O) ND(I.O) 

Stabia; al Non-Oalafll 

CRA^A-27 GW-SR-ie76 3/14/2016 ND(1,0) 1.1 ND(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(I.O) NO(I.O) ND(I.O) NB(H.O) 10" ND(1.0) 
CRA-RA-27 GV«R-1977 3/14/2016 Dup/ioata ND(I.O) 1.0 ND(10) ND(10) ND(10) ND(I.O) ND(I.O) NO(I.O) NO(I.O) ND(I.O) NDd.O) 10 ND(1.0) 
CRA-RA-27 GW-SR-2028 9/6/2016 

Dup/ioata 
ND(1,0) 1.5 ND(10) N0(10) ND(10) ND(I.O) ND(I.O) NO(I.O) NDd.O) NDd.O) NDd.O) 9.1 ND(I.O) 

CRA-RA.27 GW-SR-2041 11/17/2016 ND(1.0) 1.5 ND(10) NO(10) ND(10) ND{1.0) ND(I.O) NDd.O) ND(1.0) NDd.O) ND(I.O) 8.6 NO(I.O) 
C/iano* 

ND(1.0) 
Stabia 

ND(10) NO(10) ND(10) ND{1.0) ND(I.O) NDd.O) ND(1.0) NDd.O) 
Down O.B Ufl/L 

CRAJR>«1 OyALSR-187B 3/1S/2016 ND(I.O) ND(1.0) ND(10) ND(10) NDdO) ND(1.0) mm ND(I.O) ND{1.0) ND(I.O) Wb(i,b) ND(i.O) NDd.O) 
CRA-RA-31 OV\LSR-1880 e/io«oie ND(1.0} ND{1.0) ND(10) ND(10) ND(10) NDd.O) NDd.O) NO(I.O) ND(I.O) ND(I.O) NDd.O) NO(I.O) NDd.O) 
CRA'RA-SI GW-6R-2019 9Ma016 ND(1.0) ND(1.0) NO(10) ND(10) ND(10) NDd.O) ND(I.O) NO(I.O) ND(1.0) ND(I.O) NDd.O) NOd.O) NDd.O) 
CRA-RA-31 6VV-8R-2020 9/4^016 OupZ/oafa NO(1.0) ND(1.0) ND(10) ND(10) N0(10) ND(I.O) NDd.O) ND(I.O) N0(1.0) NDd.O) ND(I.O) NO(1.0} ND(I.O) 
CRArRA.31 QW-6R-2061 11/21/2016 ND(1.0) ND<1.0) ND(10) ND(10) NO(10) NDd.O) NDd.O) NO(I.O) NDd.O) NDd.O) ND(1.0) NO(1.0} NO(I.O) 

C/iaM* Stabia: all NonOataot 

CRA-RA-33 GVVOT-004 3/8/2016 ND(I.Q) ND(1.0) NO(10) ND{10) ND(10) 1.9 ND(I.O) NO(1.0) NO(I.O) ND(I.O) kD(1.0) 1 1 i.i 1 1 ND(I.O) 
CRA-RA-33 QW-BW-08 6/6/2016 ND(I.O) ND(I.O) NCKIO) ND(10) ND(10) 1.5 ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(I.D) H ND(I.O) 
CRA-RA-33 GW-8W-08 8/6/2016 ND(I.O) ND(I.O) ND(10) ND(10) NDdO) 1.4 ND(I.O) ND(1.0) ND(I.O) ND(I.O) ND(I.O) 2.6 ND(I.O) 
CRA.RA-33 GW^VMS 11/13«016 NDd.O) ND(1.0) ND(10) ND(10) NDdO) 1.9 ND(I.O) ND(1.0) ND(I.O) NDd.O) NDd.O) 3.4 NDd.O) CRA.RA-33 GW^VMS 11/13«016 NDd.O) ND(1.0) ND(10) ND(10) NDdO) 

Up 0.5 uo/L 
ND(I.O) ND(1.0) ND(I.O) NDd.O) NDd.O) 

UP 1.0 UBfl. 

81-4 GW-SR-1883 3/16/2016 ND(I.O) N0(1.0) ND(10) ND(10) NO(10) ND(I.O) NDd.O) ND(1.0) ND(I.O) NDd.O) • mm n— ND(I.O) 
81-4 G\/^R-1998 6/10/2016 ND(I.O) ND(1.0) ND(10) ND(10) ND(10] ND(I.O) NDd.O) NDd.O) ND(I.O) ND(I.O) ND(I.O) 1.S ND(I.O) 
8M OVV-6R-2033 9/7/2016 ND(I.O) NDd.O) N0(10) NDdO) ND(10) N0(1.0) ND(1.0) ND(I.O) ND(1.0) NOd.O) ND(I.O) 1.6 ND(I.O) 
81-4 GV\LSR-2034 9/7/2016 DupHCUf NDd.O) N0(1.0) NDdO) NO(10) NDdO) ND(I.O) ND(I.O) ND(1.0) ND(1.0) ND(1.0) ND(I.O) 1.6 ND(I.O) 
81-4 GW.SR-2064 11/2e«016 ND(I.O) NDd.O) ND(10) ND(10) ND(10) NOd.O) NDd.O) NDd.O) ND(1.0) NO(I.O) NDd.O) 1.7 ND(I.O) 
81-4 6V\L8R-2056 11/26/2016 Oi/pMafa NDd.O) ND(1.0) NDdO) ND(10) NDdO) ND(I.O) NDd.O) ND(I.O) ND(1.0) ND(1.0) ND(I.O) 1.7 NDd.O) 

(1) Part 201 D*c«ml>*r2013 0*n*ric R*»hl*ntial DrtnMnd Wlt«r Ckanup Critorl* 
(2) Th*crj|»rtonpravid*di*forth*liom*rd».1,2-dlchloro«thant, th*low«rofthatiMerl(iri*tor1,2 . Th* ertorion for tnna 1.2-dichioro*th*n* it 100 pg/L 



AMiylleal RMUNS • SodttMm TCE P 
RumuasMt LandtM 9m 

Uvlngtten County, N 

temHt 
LoMtlon 

SompltlO 
Doli 

SwnpM 

Paraintlw 

UfiM 

RDWCC(1) 

1,1,1-TRICHLORO ETHANE 

nn. 
MO 

1,2-DICHLOROETHENE 
(TOTAU 

MA. 

WW 

2.61/TANONE 

M«-

13,800 

-OTVHYL.2. 
MNTANONE 

M6A. 

MOO 

ACETONE 

MA. 

730 

BENZENE 

MA. 

0 

CHLOROBENZENE " 

MA. 

100 

ETHYtBENZENE 

NBA. 

74 

METHYLENE 
CHLORIDE 

H6A. 

1 

TOLUENE 

MA. 

700 

TRKHLOROETHENE 

MA. 

6 

VINYL 
CHLORIDE 

MA. 

t 

XYLENES 
(TOTAL) 

MfA. 

200 

CRA-RA^O OW^R-1982 3/1 soon NO(1.0) N0(10) NtXIO) NCX10) ND(1J)) ND(1JJ) ND(1.0) N0(1O) ND(1.0) 2.6 MD(10) ND(10) 

CRA-RA^O OW^R-2007 6/130011 ND(1.D) UD^^Si) ND(10) ND(10} ND(10) ND(1^) ND(1.0) N0<1.0) N0(1.0) ND<1.0) 2.2 ND(M) ND(10) 

CRA-RA-23D OV«/«R-2032 0/7/3016 ND(1.0) N0(1.0) H0(10) NWIO) ND{10) ND(1.0) ND(1^) N0(1.0) ND(1.0) ND<1.0) 2.1 ND(1.0) ND(1.0) 

CRA-RA-23D OVV-SR-20S8 11/280016 ND(1.0) N0(1.0) ND(10) NW10) ND{10) HD^^JO) ND(1.0) N0(1.0) N0(1.0) ND(1D) 1.7 MD(1.0) ND(1.0) 

CRA-RA-23D OW-8R-20S8 11/2SO016 Oup«ct/f ND<1.0} N0(1.0) ND(10) N0<10) ND(10) ND(1.0) ND(1JJ) N0<1.0) N0(1.0) N0(1D} 1.7 ND(1.0) ND(10) 

Ctanw Down 0.4 wm. 

CRA4tA.26D 0VV«R.1M1 3n 5/2016 ND(1.0) ND(1J)) ND(10) NWIO) NWIO) NW1.0) NW1J» NW1.0) NW1.0) NW1.0) NW1.0) ND(1.0) NW1J)) 

CRA4tA.2eD OMLSR.200e 6/13«)16 ND(1.0) N0(1.0) ND(10) NWIO) NWIO) NW1.0) NW1.0) NW1.0) ND(1.0) NWM) NWIO) N0(1.0) ND(1.0) 

CRARA.260 OVMR.2033 9/7/3016 ND(1.0) N0(1J)) ND(10) NWIO) ND(10) NW1.0) NW1.0) NW1.0) NW1.0) NW1.0) NWM) NWM) NWM) 

CRARA.26D OW«R.2057 11/28/2016 

CAwwt 

ND(1.0) N0(1.0) ND(10) NWIO) NWIO) NW1.0) ND(1.0) 

Stiblo. aH NorvOatact 

NW1.0) NW1.0) NWM) NWM) NW1.0) ND(1J)) 

CRA-RA-26S OW«R-19eO 3/1Sfl01l 
CRA-RA-2SS OW«R-2006 S/iaOKI 

CRA-RA^S QW-5R-2030 9/7/2018 
-RA<26S OW^-20S6 11/280)16 

ND(2.5) 

NOaS) 

NO(3.8) 
ND<3.S) 

NO(2,5) 
ND(2i) 
ND(3J) 
NOPJ) 

.Cmng» 

ND(2S) 
ND(2S) 
ND(33) 
N0(3S) 

N0(25) 
N0<2S) 
N0(33) 
NOOS) 

ND(2S) 

ND{25) 

ND(33) 

ND(33) 

HDiZJS) 

HW) 

N0(3.S) 

NDOJ) 

ND(2J) 
KO(Z£) 
ND(3.3) 
N0(3J) 

N0(2.5) 
ND(2.5) 
N0(3.3) 
NO(3.3) 

NO(2.5) 

N0{2.S) 

N0(3.3) 

ND(3.3) 

NDOS) 
ND(2^) 
NO(3.3) 
NtXSJ) 

ND(2^) 
ND(2,5) 
NDOJ) 
M0(3J) 

W(23) 
N0(25) 
ND(3J) 
NOOJ) 

(1) Port 201 Ooownbtr 2013 Oorwric RotMtntal OrlnUno Witor Ctoonup Crlterk 
(2) ThoerttertenpravW»dteterlh«tMm8r«l»>1.2-dicMorMttwna. tha(ewnroftt« 1«oeritoriitori,2^lehfenwffwfwtemm Thoeril»rlonf8r»8r»t,24khbiMt»ntiKlOOM'L 



Page 1 of 1 
Table 5 

2017 Groundwater Sampling Program 
Rasmussen Landfill Site 

Livingston County, Michigan 

Quarterly Sampling - VOCs 

81-4 
81-8 

CRA-RA-2D 
CRA-RA-5 

CRA-RA-6S 
CRA-RA-7 
CRA-RA-18 
CRA-RA-22 

CRA-RA-23D 
CRA-RA-24 

CRA-RA-26D 
CRA-RA-26S 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA-31 
CRA-RA-32 
CRA-RA-33 
CRA-RA-34 
CRA-RA-35 
CRA-RA-36 
CRA-RA-37 

PZ-104 
RA-MW-28 
TEMP-PZ-2 

Annual Landfill Monitoring Program - VOCs, SVOCs & Metals 

(2nd Quarter) 
CRA-RA-6S (included in quarterly sampling) 

CRA-RA-8 
CRA-RA-18 (included in quarterly sampling) 

CRA-RA-19S 
CRA-RA-20 

Additional Annual Samples - VOCs 

(3rd Quarter) 
CRA-RA-25 

EB-PZ-4 
PZ-106 

RA-MW-47 
Rasmussen Water Supply Well 

GHD032604Cllna-4g-T5 



Rasmussen 32504 
Ozone Sparge System Inspection 

PATE ftolfa \ Ocr^)Zi7j}lh lOq-, Af, 2P/fc' AJo/;.?,go/A> 
0PERAT0RSIGNATURE|4.//^;:r \ J\ \ 

Air Compressor 

Output Pressure psi lin no nn no 1 in 
Temperature F 
Run Time hours llUnrT infzi IIITiH iizoi-r 

Air Sep 

Receiver Pressure psi /^O LO 58 5^^ faO 
Feed Air Pressure psi HO hn no no nn 
Cycle Pressure psi 7^ 70 Tr, 
Holding Tank Pressure psi *47 HI HZ H-z. MM 
Run Time hours lUHOO.Z i/itTzo.q 

Air Dryer 

Temp. Indicator - color 6tiZ£lir4 C»a£.et4 r;i7<?«SKi 

Ozone Generator 

Oxygen Supply, LPM ?• 1- 7 7 1-
% 03 capacity Hi- H< M?- M-r 
Regulator #1 psi 3^ 7T 3^ "V# 
Regulator #2 psi Y-h tl. z-h in 
Alarm Reading ppm, 03 — 

Zone On 3 3 1 I 

Zone Time hours z H "7 

Distribution Panel 

CFM 0,^ n.<?i 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

ZOtlr, 

Air Compressor 

Output Pressure psi 110 no \)n lin ) 'o 
Temperature F 
Run Time hours llZtlJ, lfZHQ.< nZL,!-^ M2Aru/ 

Air Sep 

Receiver Pressure psi S<^ -re. 
Feed Air Pressure psi 1 (/-> hn //D im Hn 
Cycle Pressure psi fO To >r-> 
Holding Tank Pressure psi HZ. H7 Lj7 
Run Time hours 117-7/2 .ts lllHnH.J- /f7<n2.4 

Air Dryer 

Temp. Indicator - color ^^<Z>6<EJ4 

Ozone Generator 

Oxygen Supply, LPM 1- 7 T 
% 03 capacity H-T J-f H-r H'y H-r 
Regulator #1 psi •97 34 
Regulator #2 psi 7< 7J 2.7 27 27 
Alarm Reading ppm, 03 •-
Zone On -L 1 3 3 
Zone Time hours 7- z. 7 

Distribution Panel 

CFM 6-9 /n.0 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi (in i\n un 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi 
Feed Air Pressure psi hO no HQ 
Cycle Pressure psi Jf) 70 To 
Holding Tank Pressure psi HZ HZ HZ 
RunTime hours /'30?8.8 

Air Dryer 

Temp. Indicator - color CV£|5<W 

Ozone Generator 

Oxygen Supply, LPM f 
% 03 capacity 
Regulator#! psi 
Regulator #2 psi f-T 2/ 
Alarm Reading ppm, 03 
Zone On 1 I 1 
Zone Time hours ''Z-

Distribution Panel 

CFM 0^9, 
03 Feed Cone. Ppm 03 

Comments: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: Zf.Zft/to DATE: f4t^M€MACXL \S')'h ZoiL. DATE: 

WELL ID CFM @ DIST. PS! @ WELL WELL ID CFM @ DIST. PSI @ WELL WELL ID CFM @ DIST. PSI @ WELL 
PANEL PANEL PANEL 

SW-1 SW-1 O.R fb SW-1 
SW-2 A SW-2 A.-?- SW-2 1-
SW-3 SW-3 ft T- SW-3 ft a 
SW-4 l-f SW-4 'i SW-4 ft.Cl. 
SW-5 ^•1 /T SW-5 ft.-p H SW-5 ft a 
SW-6 1^ SW-6 14 SW-6 c.-T /2. 

SW-7 ^'T ,4 SW-7 n.T- N SW-7 t4 
SW-8 SW-8 SW-8 
SW-9 — — SW-9 — — SW-9 — — 

SW-10 ,— — SW-10 — — SW-10 - — 
SW-11 — SW-11 __ SW-11 — — 
SW-12 SW-12 <»).R IM SW-12 
SW-13 2. SW-13 Z. SW-13 ro.-R 1 

SW-14 SW-14 SW-14 — 
SW-15 — — SW-15 SW-15 — — 
SW-16 .— SW-16 SW-16 .— 
SW-17 A.7 la SW-17 )R SW-17 IT-
SW-18 O.ft SW-18 o.? n SW-18 n.l- IG 
SW-19 O.ft SW-19 O.l- ij SW-19 /G 
SW-20 O.?- SW-20 <br\- 1(K SW-20 ft.T /T-
SW-21 SW-21 SW-21 
SW-22 0-fi m SW-22 \4 SW-22 
SW-23 O.A 1^ SW-23 M SW-23 
SW-24 IM SW-24 ft IC> SW-24 ft.p, 'i 
SW-25 /0.42> \< SW-25 h.9. 'i SW-25 
SW-26 (f SW-26 ory SW-26 n.l- U 
SW-27 % SW-27 SW-27 n% -r 
SW-28 n.^ SW-28 (0.<iK io SW-28 (a 
SW-29 n.^ SW-29 ft.R /- SW-29 <r 
SW-30 ? SW-30 7^" SW-30 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector;, Signature: ̂  {/{/r • . ^ 

Date: QcT, 
Time: 

Weather Conditions: Cj-ooSIf 

Observations 

Erosion-North Face: D/< 

Erosion-South Face: Of<L 

Erosion-East Face: /)K 

Erosion-West Face: QhL 

Erosion-Misc.: OK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: QK 

Vegetation: QhL - r^Aj fSipe.'h nf= CJ^ 

Signs, Gates, & Fences: OX^ 

Actions Taken: 
AJOM^ - -rhi'f 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector:^Z£^ Signature 

Date: 31, 2o/0 
Time: 

Weather Conditions: CJ-OOD^ 

Observations 

Erosion-North Face: C>K 

Erosion-South Face: ^K. 

Erosion-East Face: OK. 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: T)^Z^-< 

Drainage Spilhvays & Outfalls: 

Roadways: OXi 

Vegetation: (^OOQ 

Signs, Gates, & Fences: Ql^L 

Actions Taken: 
3iZt;->ri Cgtfvs) uht^K'/^r^ r^iTv ^ 

IANPF^LA-

Recommendations: 
^|nHC ArTHt^q'iM^ 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector;,-^reVg: Signature: 

Date: (C>, 
Time: 

Weather Conditions: ^7.* Ci 

Observations 

Erosion-North Face: OK 

Erosion-South Face: flK 

Erosion-East Face: DK 

Erosion-West Face: ()l< 

Erosion-Misc.: 0« 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: Df^ 

Actions Taken: 

— 

Recommendations: 
— 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Signature: ̂  ̂ 

Date: " 
Time: 3?g<??:vt£r^ vij.M,C^ *f5'^ ^^'oo/y>^ 

Weather Conditions: 

Observations 

Erosion-North Face: 

Erosion-South Face: COK. 

Erosion-East Face: OK> 

Erosion-West Face: 

Erosion-Misc.: ClK. 

Storm Water Ponds: l\j€^ 

Drainage SpiilH'ays & Outfalls: f-Cou.iiiJ/' j 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: t^yCL 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector;^^^>gV£: Signature:^ \hH. 

Date: Zof^ 
Time: tf.on fM 

Weather Conditions: Cuoop^ 3 -6g ^?^)7icrtsD 

Observations 

Erosion-North Face: OKI 

Erosion-South Face: Q/<L 

Erosion-East Face: Dl^ 

Erosion-West Face: (Qkl 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: (JX-

Vegetation: 

Signs, Gates, & Fences: rV 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: 

Date: p£cj£M.f9£{Z. ?.<=! Zaff^ 
Time: Zs/rtrt/Q 

Signature 

Weather Conditions: CJLQU fTY- 3r^ 

Observations 

Erosion-North Face: ^ J 

Erosion-South Face: 

Erosion-East Face: 
4 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: ^ 

Vegetation: 

Signs, Gates, & Fences: Ol'<^ 

Ac^ns Taken: 

Recommendations: 
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April 10, 2017 Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V (SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 138 
Groundwater and Landfill RD/RA 
Reporting Period: January 1 through March 31, 2017 
Rasmussen Landfill (Site), Livingston Co., Michigan 

1. Introduction 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree, Civil Action 
No. 92 40071. This report summarizes the activities performed during the reporting period and describes 
the activities to continue or which are scheduled to start during the next reporting period. 

2. Activities Performed During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on March 31, 2017. The corresponding 
groundwater contour map is provided on Figure 1. 

GHD collected quarterly groundwater samples on March 10,14,15, 16,19, 20, and 218, 2017, consistent 
with the Groundwater Remediation Monitoring Program. The results from these samples are discussed 
below. 

The aging site compressor, originally installed in 2000, was removed and replaced with a new Ingersoll 
Rand scroll compressor on February 23, 2017. 

2.2 Reports 

Quarterly Progress Report No. 137 was submitted to USEPA and Michigan Department of Environmental 
Quality (MDEQ) on January 10, 2017. 

ISO 9001 



3. Summary of Findings 

The results of the first quarter 2017 sampling are provided in Tables 1 through 4. Figure 2 is a Site 
location map showing the wells included in the quarterly Groundwater Remediation Monitoring Program 
and the annual Landfill Monitoring Program. 

During the first quarter 2017 sampling, five of the 25 monitoring wells sampled had Compounds of 
Concern (COCs) at concentrations above Part 201 December 2013 Generic Residential Drinking Water 
Cleanup Criteria (RDWCC). 

Specifically, the five monitoring wells with COCs exceeding RDWCC are: 

CRA-RA-22 3.6 pg/L vinyl chloride 

CRA-RA-24 4.7 pg/L vinyl chloride 

CRA-RA-26S 75 pg/L trichloroethene 

CRA-RA-27 8.6 pg/L vinyl chloride 

CRA-RA-30 3.5 pg/L vinyl chloride 

These same five monitoring wells had COCs above RDWCC during the fourth quarter 2016 sampling 
event. The concentration of vinyl chloride in the groundwater samples collected from monitoring well CRA-
RA-33 decreased from 4.4 pg/L in the fourth quarter 2016 to 1.1 pg/L in the first quarter 2017. 

4. Problems Encountered 

On February 10, 2017 GHD arrived at the Site for a weekly inspection and found the system down upon 
arrival. High winds interrupted power but an alarm call was not sent. The system was restarted without 
issue and trouble shooting began on the site autodialer. 

5. Corrective Measures to Rectify Problems 

On February 10, 2017, an alarm condition existed but the site autodialer did not function as designed, with 
no notification to numbers on the call list. An attempt was made to reset the autodialer by disconnecting 
the power to the unit and then turning the unit back on. The autodialer began to function correctly but a 
false alarm condition on "channel 1" would not clear. The false problem on "channel 1" could not be 
identified and "channel 1" was set to the "Ignore mode" on the autodialer. "Channel 1" is basically a power 
failure alarm and is redundant along with the power failure alarm that is factory built into the autodialer. 
Running with "channel 1° disabled should not impact trouble notification via the autodialer. The site 
autodialer has 2 remaining channels that function to monitor system pressure and ozone trouble. 



6. Contacts and Significant Correspondence with Pubiic 
Representatives 

Communication 

email January 3, 2017 

Quarterly Report January 10, 2017 

Subject of Correspondence/Discussion 

Correction to survey map sent from S. Nadeau to L. 
Kirby Miles 

Report No. 137 submitted to H. Caine (USEPA) 
and K. Krawczyk (MDEQ). 

7. Pianned Upcoming Activities/Scheduie 

Activities planned for the second quarter of 2017 include: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The second quarter 2017 groundwater sampling event is scheduled for the week of June 6,2017 

• The wells to be sampled in the second quarter of 2017 are listed in Table 5 

Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours truly, 

GHD 

•^^Bart Bartholomy 

AJD/cb/50 

End. 

cc: Mike Stoelton, JCI 
Chuck Pinter, Ford 
Karyllan Dodson Mack, BASF 
Michael Simpson 
Steven Nadeau, Honigman 
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Buipto tMptolO Daliiwieltd P aiMMtW 1.1.VTMCHL0R0CTHMI • i,MiOM.aiiotn«Mi MUTANONI AJOBTHYL-a. AMTONI MNZmi MtTHYLINI TOLMM VINYL XVIM8 

LeoOwi {TOTAL) PINTANONI CHLOHUi CHLORIM (TOTAL) 

IMi MM. wn. MOA- MA- MA. WA. MA. H8A. MA- MA. MA. MA. 
n DWCCd) 360 TOW 13.600 1J00 730 8 100 74 6 730 6 2 280 

CRA41A.22 OW^1060 6W2016 rc{i.O) NDd-O) NDdO) ND(10) 11 NOd-O) ND(1.0) NDd-O) N0(1.1) *3(1.0) NDd-O) *3(1.0) 

CRA.RA.22 GW.6R>2015 800016 NDd-O) NOd.O) NDdO) NDdO) 11 NOd.CO NDd.O) *3(1.0) ND(1.1) ^0(1.0) NDd-O) 3.3 NOd.O) 

CRA.RA.22 GW-8R-2046 11/180016 NDd.O) rod-O) NDdO) NDdO) 11 ND(1J3) ND(1.0) NDd-O) *3(1.1) NDd-O) NOd-O) 4.8 *3(1.0) 

CRARA.22 GW-6R-3068 3nsooi7 N0(1.0) ND<1.0) NDdO) ND(10) N0(1C) N0(1.0) NDd.O) *3(1.0) *3(1,1) NDd.0) «d.O) 36 ND(1.0) 

CRARAG2 GWeR-2070 3naaDi7 DiMcM fO{1.0) 
Chm* 

NDdO) NDdO) NDdO) NO(10) HKIOi ND(1.0) ND(1.0) NDd-O) NDd.O) 36 ND(1.0) 3naaDi7 DiMcM fO{1.0) 
Chm* 

NDdO) NDdO) NDdO) 
DoHtliWL 

HKIOi ND(1.0) ND(1.0) NDd-O) NDd.O) 
D(«n1.3uaA. 

ND(1.0) 

CRA^4 0W-SR-1Ba6 6W2016 NOd.O) (Od.0) NDdO) NUIO) NDdO) 1^1.0) NDd.O) W3d.O) NDd.0) NDd.O) NOd.O) *3(1.0) 

CRArRA-24 GW«1^3 Od/3016 NDd.O) NOd.O) NDdO) NDdO) NDdO) NOd.O) NDd.0) NDd.O) NDd.0) NOd.0) NOd.O) NOd.O) 
CR/MIA'24 6W-6R.2044 11/17/2016 NDd.O) NDd.0) NDdO) NOdO) NDdO) NOd.O) NOd.O] NOd.O) NOd.O) NDd.0) NDd.O) 46 NDd.O) 
CRA-RA-24 C3W.8R.20M ad6O017 NDd.O) NDd.O) NOdO) NDdO) NOdO) NOd.0) NOd.O) *3(1.0) *3(1.0) NOd.O) NOd.O) .. 4.7 ND(1.0) 

Chmm 

OW^-1026 B00014 NOd.O) 1.1 H3dO) NOdO) NDdO) NDd.0) NOd.O) NOd.O) NDd.O) *3(1.0) *3(1.0) 1.1 *3(1/3) 

CRA4M-28 GW-8R-ie21 800015 NOd.O) 1.1 NOdO) NDdO) NOdO). NOd.O) NDd.O) NOd.O) NDd.O) *3(1.0) NOd.O) NDd.O) NDd-O) 

CRAAA^ GW«1-2011 BdOOie NDd-O) 
Ctam 

NDdOl 
SUM 

NDdO) NDdO) NDdO) NOd.O) Wld.O) NDd.O) NDd.O) NDd.O) NDd.0) *3d.O) *X1.0) 

usTsr 
ND(i.m 
NOd.Ol 
M3(i.O) 

~f«ior 
NCXIO] 
Nonoi 
NtXIOl 

-NDjioi iSm FSoooT 
N0(10) N0(10) N0(1.(n 
ND(1<n NO(10) NOn.O) 
NDClOl NDTItU hCKl.Ol 

NDd.O) 
wxim 
NDTlCn 
wfi.m 

-NDlror 
ND(1.Cn 
ND(i.in 
NDd.Ol 

NWi.m 
NUI.O) 
NDd.O) 
NDd.O) 

NOd.O) 
NDd.O) 
NDd.O) 

NOd.O) 
NDd.O] 
>Cd.O) 

ow-<ft*20ie 
OW-8R-2000 

waoie 
ooQoie 

ii/i«30ie 

NOd.O) 
NDd.O) 
NOd.O) 

MX1.0> 
NOd.O) 
NDd-O) 

NDdO] NDdO) U NDd.O) NDd.O) 
N0(10) NDdO) NOdO) NDd.O) NDd.O) 
ICdO) NOdO) NDdO) NDd.O) NOd.O) 

Not NfnpM; mukMnl wMr )n wl 

NOd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDdO) 
NOd.0) 

NOd.O) 
NDd.O] 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 

NOd.O] 
NDd.O) 
Nai.O) 

NOd.O) 
NOd.O) 
NDd.0) 

-fSnW 
NDd.O) 
NDd-O) 

NDd.O] 
NOd.O] 
NDd.O) 

GW^-1M7 
OW-8R-2014 
aW-8R-204e 

fcWA^ 
CRA.RA.J3 
CRAJW-32 

aW«)-1SS8 
GW-SR-3013 
aW«l-3047 
aW-8R>3047 

6W2010 
B/anoio 

11/17/2016 
11/17/2016 
yiM017 

a«20ia 
An/2010 

11/17/2016 
3^60017 

NDd.O) 
NOd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NOdO) 
NDd.O) 
NDd.O) 
NDd.01 

NDd.O) 
N0(1.0) 
NDd.O) 
NDd.O) 
NDd.0) 

ND(1.0) 
W.O) 
NOd.O) 
NDd.0) 

NOdO) 
NOdO) 
NDdO) 
NDdO) 
W3dO) 

)C(10) 
NDdO) 
NDdO) 
NOdO) 

NDdO) NDdO) NDd.O) 
ND(10) ND(10) ND(1.0) 
NOdO) NDdO) NOd.O) 
NDdO) NDdO) NOd.O) 
NOdO) »OdO) NOd.O) 

NDdO) ND(10) «(1.0) 
NDdO) NOdO) NDd.0) 
NDdO) NDdO) NDd.O) 
NDdO) NDdO) NDd.0) 

NDd.O) 
NOd.O) 
NOd.O) 
NDd.0) 
NDd.O) 

NO(1.0) 
NDd.0) 
NDd.0) 
NDd.0) 

NOd.O) 
NOd.O) 
NOd.O) 
NOd.O) 
NDd.0) 

«d.o> 
NDd.0) 
NOd.O) 
NDd.0) 

NOd.O) 
NOd.O) 
NOd.O) 
NDd.O> 
NDd.O) 

NOd.O) 
NDd.O) 
NDd.0) 

NDd.0) 
ND(1.0) 
NO/1.0) 
NDd.O) 
NDdiJ) 

»(1.0) 
NDd.0) 
NOd.O) 
'Cd.O) 

NDd.O) 
NDd.O) 
NOd.O) 
NDd.O) 
NDd.O) 

NDdO) 
NDd.0) 
NDd.O) 
NDd.0) 

fOd-O) 
NDd.O) 
NDd.O) 
NDd.O) 

ND(1.0) 
rod.o) 
^od.o) 
NDd-O) 

CRA4<A-34 OWMW-001 6AS016 N0(1.0) N0(1.0) NO(10) *3(10) *3(10) N0(1.0) ND(1.0) NOd.O) fOd.0) ND(1i)) N0(1.0) fei(i.O) *3d.0) 
CRA4U-34 GW-BW-OI 6AQ016 NDd-O) NDd-O) NOdO) NOdO) NDdOl NDd.O) NDd.O) NDd.O) ND(1.0) M)d.O) NDd-O) NDd.O) NDd-O) 
CRA41A-34 OW-BW-02 8Afini6 OtslBM NDd.O) *3(1.0) NDdO) *3(10) NDdO) NOd.O) NDd.Ol *3(1.0) NOd.O) NDd.O) MX1.0) NDd.Ol NDd-O) 
CRA4U-34 OW-BW-01 11/13«16 NOd.0) NOd-O) NOdO) NDdO) NDdO) NDd.O) NO(1.0) *X1.0) NCKIO) NDd.O) NOd.O) NOd.O) NOd.O) 
C3IARA-34 GW-BW01 3d (82017 

ctmm 
*3(1.0) *3(1.0) NDdO) *3(10) NDdO) NOd.O) 

Stat 
NDd.O) 

U: tl NorvOMcl 
*3(1.0) NOd-O) »«1.0) N0(1.0) NOd.O] *3(1.0) 

6/6/2016 NOd/3) NBfTffi *3(1.0) NDd.0) 1.3 ND(1.01 
CRA4tA0S GW.8W434 6«2016 £Xc4bM /C(1.0) NOd.O) NDdO) NDdO) MXIO) tOI.O) *xi.o *3d.O) *Dn.O) NDd.0) NOd.O) 1.3 *3(1.0) 
CRA4U-35 0W.9W06 aw20ie *3(1.0) NOd.O) NOdO) *3(10) NOdO) NOd.O) NDd.0) NDd.O) *3(1.0) W3d.0) *3d.O) 1.1 NDd.0) 
CaMtAOS ow.ewo4 11/30)16 ND{1.0) NDd.O) NDdO) NOdO) NOdO) NDd-O) NOd.O) NOd.O) NOd.O) NDd-O) NDd.O) 1.2 ND(1.0) 
CRARA-SS OW-8W4>4 3daO>17 NDd.O) ND(1.0) NDdO) NOdO) NDdO) NDd.O) NDd.O) ND(1.0) ND(1.0) NOd.O) NOd.O) NDd.0) NOd.O) 
CRARA-36 ow-aw^e 3d»3017 Duptem 

CAMM 
NDdO) NDd.O) NDdO) *X10) ronoi N0(1.0) *X1.0) *3(1/3) NDd.0) *3(1.0) NDd.O) 1.0 

OMnO.2 MfL 
NOd.O) 

CRA.RA^ 

CRA-RA^ 

OW-afV-04 
OW-SW-03 
OW-SWJM 

8«20ie 
11/13Q016 
3d 00317 

NOd.O) 
NO(1.0) 
NOd.O) 

NDfl.O) 
NDd.Ol 
NOd.Ol 

NOdO) 
NOdO) 
NOdO) 

NDdO) 
NDdO) 
NDdO) 

NDdO) 
NDdO) 
NOdO) 

NOd.O) NOd.O) 
NDd.O) NOd.O) 
NDd.O) NDd.O) 

8tttil»:NlN<»vD*til 

NDd.O) 
NDd.O) 
NDd.O) 

NOd.O) 
NDd.0) 
NDd.0) 
NDdO) 

NDd.0) 
NOd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NOd.O) 
NDd.O) 
NOd.O) 

NDd.0) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.0) 
NDd.0) 
NOd.O) 
NDd.O) 

rCd.O) 
NDd.O) 
NOd.O) 
NOd.O) 

NDdO) 
NDd.O) 
NDd.O) 
rod.O) 

NDdO) 
NDdO) 
NDdO) 
NOdO) 

NOdO) 
XXIO) 
rcno) 
NDdO) 

-iSnSr 
WdO) 
NOdO) 
NOdO) 

Nhl.O) 
NOd.O) 
NDd.O) 
NOd.O) 

NDd.O) 
NDd.O) 
NOd.O) 
NDd.Ol 

rcd.o) 
NDd.O) 
tCd.O) 
NDd.O) 

ICd.O) 
fCd.O) 
NOd.O) 
NDd.O) 

NDd.0) 
NDd.0) 
NOd.O) 
NOd.O) 

N6d.6) 
NDd.O) 
NOd.0) 
NOd.O) 

NDd.O) 
NDd.0) 
NDd.O) 
NDd.O) 

ICd.01 
rcd.O) 
NDdO) 
NOd.O) 

GW-8W-03 
GW-8W-03 
GW«W-02 
ow-ew-02 

GW.8R.lte5 
aW4R.3010 
GW«?.2063 
OW«).2060 

e/6qoi6 
Sd/2016 

11/17/2016 
3d5G017 

NOd.O) 
NDd.O) 
NDd.0) 
NOd.O) 

TT- NDdO) 
NDdO) 
NDdO) 
NDdO) 

NDdO) 
MX10) 
NDdO) 
NDdO) 

NfldO) 
NDdO) 
NOdO) 
NOdO) 

NOd.O) 
M3d.O) 
NOd.O) 
NOd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
fOI.O) 

"TBd^r 
NOd.O) 
NDd.0) 
NOd.O) 

Wi.ft 
NDdJA 
NOd.O) 
NDd.0) 

NOd.O) 
NDd.O) 
NDd.O) 
NDd-O) 

NDd.0) 
NDd.0) 
NDd.0) 
NDd.0) 

NDd.O) 
NDd.0) 
NOd.O) 
Wd.0) 

OW.81^1080 
OW«).2017 
OW.eR.2040 
OW'8R.2071 

6^2016 
6f2f20^t 

11/ie«0l8 
3d0GO17 

N6d.oi 
NOd.O) 
NDd.0) 
NOd.O) 

Mxi.o) 
ND(1.0) 
NDd.O) 
NDd.O) 

NfcdO) 
NDdO) 
NDdO) 
NDdO) 

NOdO) 
ND(10) 
NDdO) 
NDdO) 

NOd.O) 
NOd.O) 
NOd.O) 
NOd.O) 

NDd.0) 
W(1.0) 
NDd.O) 
NDd.O) 

^1.0) 
MXIO) 
M3d.O) 
NOd.O) 

N5ii.6) 
ND(1.0) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.0) 

-NHVST 
NO(1.0) 
NOd.O) 
NDd.0) 

NOd.O) 
«K1-0) 
NDd.0) 
NDd.0) 

NOdO) 
NDdO) 
NDdO) 

NDd.O) 
NO(1.0) 
NDd.O) 
NOd.O) 

Slitlr.1Hon<Mma 

NDd.O) 
NOd-O) 
NDd.O) 
NDd.O) 

"553516" 
80/2016 

11/21/2016 
3O1/2017 

NOdO) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NOd.O) 
NOd.O) 
NDd.O) 

NOdO) 
NDdO) 
NDdO) 

NDdO) 
rodO) 
NDdO) 
M3dO) 

rteHoi 
NDdO) 
NDdO) 
lOdO) 

Nbd.O) 
NDd.0) 
NDd.O) 
NOd.O) 

N6d.O) 
NDd.O) 
NOd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NOd.O) 

NOd.O) 
W)d.O) 
NDd.O) 
NDd.O) 

NDd.Ol 
NDd.O) 
NDd.0) 
NDd.0) 

NDd.O) 
NDd.O) 
NOd.O) 
NDdO) 

rod.o) 
NOd.O) 
NDd.O) 
NDd.0) 

N6d.O) 
NDd.0) 
NOd.O) 
NOd.0) 

d) PM201 DMwnMr3013Oi 
n 7htC(tailonpRNlclKllitylM)MnMroli-1,3.< K ltMloiiMrodh4lwooriMilorl.2- L HworMrtonfcrtnnil.O.dl 



Analyttcal FUtuItt - POSLD Ana Pluma* 
RunuiMM Undnu Sita 

Uvbigsten County, MtehlgU 

Samplt SamplalO Oatalampltd 1,1,1.TRICHL0R0ETHANE 1,24)ICHLOROETKENE 2.«UTAN0NE 44IETHYL^. ACETONE •INZENE CHLOROBENZENE ETHYLBENZENE METHYLENE TOLUENE TRKHLOROETHENE VINYL CHLORIDE XYLENES (TOTAL) 

Leeatfon (TOTAL) PENTANONE CHLORIDE 
Uniti MO'l- M'L van. JIQ/L pg/L M8'l- van. pg/L van- iigfl. van. van. 

ROWCCM) 
200 70(2) 13,000 1J00 730 i 100 74 6 700 i 2 210 

CRA-RA-2D GW«R-ia83 08/2016 ND(2^ ND(2^) ND(25) ND(2S) N0(X5) 61 ND(2^) ND(25) ND(X5) ND(2^) 

CRA-RA-20 OVV^R-2008 8/1/2016 ND(2^) N0(2^) ND(29) ND(28) ND(29) ND(X8) 68 ND(X6) ND(X9) N0(2J) ND(2J) ND(2J) NO<xe} 
CRA-RA-2D GW«R-203e 11/16/2016 ND(3.3) NO(3.3) ND(33) ND(33) ND(33) ND(X3) 79 ND(3.3) ND(3J) NC>(3.3) ND(3J) NCK3J) ND<3J) 

CRA-RA-2D QW-SR-2CI60 3/l4a017 ND(2.9) ND(2.9) ND(29) ND(2fl) ND(29) ND(X9) 76 NO(2.6) ND(X9) ND(X8) ND(2^) ND(X9) ND(2J) 
Oown4u(i/L 

|CRA-RA-18 GW4R-1887 6/10/2016 67 ND(23) ND{2S) N0{25) ND(2S) •••W6(i5) N0(X5) ND(XS) ND(2^ HD(2JS) ND(X5) ND(23) ND(X6) 

CRA-RA-18 GVV-SR-2022 9/4/2016 79 ND<XO) ND(20) ND(20) ND(20) ND(XO) ND(2^) ND(XO) ND(X0) ND(XO) ND(XO) ND(2.0) ND(XO) 

CRA-RA-18 OW-SR-2038 11/16/2016 60 ND(3J) ND(33) ND(33) ND(33) N0(3.3) ND(3J) ND(3.3) ND(3.3) ND{3^) NDPJ) ND(3J) ND(3J) 

CRA4IA-18 OW-SR-2063 3/140017 66 ND(XO) ND(20) ND(20) ND(20) ND{XO) ND(XO) ND(XO) ND(XO) ND(2XI) NO(XO} ND(2i» NO(XO) 

1 C/wwa Upeuon. 

EB-PZ^ GV\LSR-1657 12/4/2012 ND(XO) NO(XO) ND(20) ND(20) ND(20} NO(XO) 36 ND(XO) ND(XO) ND(XO) N0(2D} 4.0 1 ND(XO) 

E8-PZ-4 GVV>SR-1729 a/27/2013 ND(1.4) ND(1.4) ND(14) ND(14) ND(14) N0(1.4) 41 ND(1.4) ND{1.4) ND(1.4) ND(1.4) X2 1 ND(1.4) 

E8-PZ-4 OW«R-1827 9/2/2014 ND(1.4) ND(1.4) ND(14) ND(14) ND(14) ND(1.4) 43 ND(1.4) N0(1.4) ND(M} ND(1.4) ND(1.4) ND(1.4) 
EB^Z-4 GW^R-1811 9^/2016 ND(1J) ND(1J) ND(10) N0(10) ND(10) ND(1.B) 46 ND(1.6) ND(1J) ND(U) ND(1J) ND(1J) ND(1.8) 
EB^Z-4 GW<6R-2026 9«/20ie N0(1D) N0(1.0) ND(10) ND{10) ND(10) ND(1.0) 46 ND(I.O) ND(1D) ND(1D) NDdD) ND(1D) ND(1D) 

CAanga Stabia 

PZ-106 OVV-SR-1731 8/2^/2013" N0{1.0) ND(1.0) ND(10) ND(10) ND(10) hib(1.0) ND(1.0) NDd.O) ND(I^) ND(1.0) ND(1D) ND(1.0) ND(1.0) 
PZ-106 QW-SR-1732 8/27/2013 OupOeato ND(1D) ND(1.0) ND(10) N0(10) N0(10) ND(I.D) ND(IXI) ND(1.0) ND(1D) ND(1.0) ND(1D) ND(1.0) ND(1D) 
pz-ioe OVV-SR-1828 90/2014 ND<14)) ND(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(1.0) ND(1.0) ND(1D) ND(1D) ND(1D) ND(1D) ND(1D) 

PZ-106 GW-SR-1912 8/1/2016 ND(1.0) ND(1D) ND(10) ND(10) ND(10) NO(I.O) ND(1D) N0(1.0) ND(1D) ND(1D) ND(1.0) ND(IXI) 

PZ-106 GW-SR-2023 9/4^016 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(I.O) ND(1.0) N0(1.0) ND(1D) ND(1.0) ND(1D) N0(1.0) ND(1D) 
Changa Stabia: aU Non-Datact 

RA44W-28 GW^R.1896 6/i(noid 6J ND(1.0) N0(10) ND(10) ND(10) ND(1D) ND(1J)) ND(1.0) ND(1D) ND(1.0) ND(1D) ND(1D) ND(1D) 

RAHMW^Ze QW^R-2025 9/50016 7.8 N0(1D) ND(10) ND(10) ND(10) N0(1.0) N0(1i») ND(1.0) N0(1D) ND(1.0) N0(1D) ND(IJJ) ND(1D) 

RA-MW-28 GW-SR-2038 11/16/2016 7.4 ND(1D) ND(1Q) ND(10) ND(10) N0(1.0) ND(1.0) ND(1.0) ND(1.0) N0(1.0) NDdD) ND(1.0) N0(1.0) 

RA-MIAUB GW-6R-2D62 3/14/2017 6.0 ND(1.0) ND(10) NO(10) ND(10) ND(1.D) ND(1D) ND(1.0) ND(1D) N0(1.0) ND(1D) ND(1.0) ND(1D) 
CAanoa Down 1.4 iio/L 

(1) Pait201 Oaeambar2013 OanaricRaildanllal Drinking WatarClMnia>Critaria 
(2) Thacritarlonprovldaciisforihalaon>«rola*1,2-dlohlorDatharw. thalowarof»wtwDcrtliriaf6r1,2-dichloroathanalaonwra. Tha crfttrion forfrana l^-dichtoroathana ia 100 Mot 



AnatyUeat RaaulU .Southarn Vinyl Chlartda Phima 
Raamuaaan Landflll Sita 

Uvlngaton County, Michigan 

Pagaloff 

Sample Sample ID Date Parameter 1.1,1-TRICHLOROETHANE 1,243ICHLOROeTHENE 2«inANONE 441ETHYL-2. ACETONE BENZENE CHLOROBENZENE ETHYLSENZENE METHYLENE TOLUENE TRICHLORQETHENE VINYL XYLENES 
Location Sampled (TOTAL) PENTANONE CHLORIDE CHLORIDE (TOTAL) 

UnMs |ig/L jigA. MQrt- MB/L Msn. pgn. MB/L MOA. vgfL pgA. MBA. pgA. pgA. 
RDWCC(I) 200 70(2) 13,000 1,800 730 5 100 74 8 780 6 2 280 

CRA-RA^ GW-SR-1B85 6/9/2016 23 ND(I.O) ND(10) ND(10) NDdO) ND(1.0) ND(I.O) ND(1.0) ND(1.0) ND{1.0) ND(I.O) ND(1.0) ND(I.O) 
CRA4)A^ GW-SR-2027 9/6/2016 18 NDd.O) ND(10) ND(10) NO(10) ND(1.0) NDd.O) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(I.O) 
CRA4^A-5 GW-SR-2037 11/16/2016 17 NO(I.O) ND(10) NOdO) NDdO) NDd.O) ND(I.O) NDd.O) NO(1.0) ND(I.O) NDd.O) ND(1.0) ND(I.O) 
CRA-RA-5 QWSR-20ei 3/14/2017 16 ND(I.O) ND(10) ND(10) • NO(10) ND(I.O) ND(I.O) NDd.O) ND(1.0) ND(1.0) NDd.O) ND(1.0) ND(I.O) 

C/>anffa Down 1 uo/L 

CRA-RA-68 QW-SR.1993 6/8/2016 1.8 J ND(1.0)J ND(10)J NDdO) J NDdO) J ND(I.O) J ND(I.O) J ND(I.O) J ND(I.O) J ND(I.O) J ND(I.O) J ND(I.O) J ND(I.O) J 
CRA4RA-68 OW-6R-1B64 6/9/2016 Dupllcat* 1.6J ND(1.0)J ND(10)J NDdO)J NDdO) J NDd.O) J ND(1.0)J NDd.O) J ND(I.O) J ND(1.0)J NO(1.0)J ND(1.0)J ND(I.O) J 
CRA-RA48 GW-SR-2028 8/6/2016 Z2 ND(1.0) ND(10) NDdO) NDdO) ND(I.O) ND(I.O) ND(I.O) ND(1.0) NDd.O) ND(I.O) ND(I.O) ND(1.0) 
CRA-RA4S GVV-SR-2040 11/16/2018 zo ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(I.O) NDd.O) ND(I.O) NDd.O) ND(I.O) ND(I.O) 
CRA-RA48 GVV-SR-2C78 3/20/2017 

C/ianoe 
1.6 

Down 0.4 udA. 
NDd.O) ND(10) NDdO) NDdO) ND(I.O) NDd.O) ND(I.O) ND(I.O) NDd.O) NDd.O) NO(I.O) NO(I.O) 

CRA-RA.7 GV)A6R-2000 6/11/2016 N0(1.0) NDd.O) ND(10) NDdO) ND(10) ND(I.O) NDd.O) ND(I.O) ND(I.O) ND(1.0) ND{1.0) ND(I.O) NDd.O) 
CRA-RA-7 OVV-SR-2021 9/4/2018 ND(I.O) NO(1.0) NDdO) ND(10) NDdO) ND(I.O) NDd.O) ND(I.O) NDd.O) ND(I.O) ND(1.0) ND(1.0) ND(1.0) 
CRA-RA-7 GW-8R-2063 11/21/2016 ND(1.0) ND(I.O) ND(10) NDdO) NDdO] ND(1.0) ND(I.O) ND(I.O) ND(1.0) NDd.O) NO(I.O) NDd.O) NDd.O) 
CRA^A-7 GW-8R-2060 3/20/2017 

Chanoa 
ND(I.O) ND(1.0) ND(10} NOdO) NO(10] NO(I.O) ND(I.O) 

8table; all Non^etect 
ND(I.O) NDd.O) NDd.O) N0(1.0) ND(1.0) NO(I.O) 

CRA-RA-27 QW-6R-1977 3/14/2016 Dupllcata NDd.O) 1.0 ND(10) ND(10) NO(10) ND(I.O) ND(1.0) ND(1.0) ND(1.0) N0{1.0) ND(I.O) I 10 NDd.O) 
CRA4W-27 GVV-8R-2028 9/8/2016 ND(1.0} 1.5 NO(10) ND(10) ND(10) N0(1.0) ND(1.0) ND(1.0) ND(1.0) NO(I.O) ND(I.O) 1 9.1 NOd.O) 
CRA-RA-27 GW-SR-2041 11/17/2016 N0(1.0) 1.5 N0(10) ND(10) ND(10) NO(I.O) ND(I.O) N0(1.0) ND(1.0) NOd.O) NDd.O) 6.6 NDd.O) 
CRARA-27 GW-8R.2072 3/18/2017 NDd.O) 1.8 ND(10) ND(10) NDdO) NO(I.O) ND(I.O) NO(I.O) ND(I.O) ND(1.0) ND(1.0) 1 8.6 NDd.O) 

C/ianoa UD 0.4 uo/L Stable 

CRA-RA-31 GVVSR.1899 6/10/2016 ND(1.0) ND(I.O) NDdO) NOdO) ND(10) NDd.O) NDd.O) ND(I.O) ND(1.0) ND(1.0) NO(I.O) ND(I.O) NDd.O) 
CRA-RA-31 OV)A8R-2019 9/4/2016 NDd.O) ND(l.O) ND(10) ND(10) NDdO) NDd.O) ND(I.O) ND(I.O) ND(I.O) ND(I.O) NO(I.O) NDd.O) NDd.O) 
CRA-RA-31 GW.8R-2020 9/4/2016 Dupllcata NDd.O) ND(I.O) NDdO) ND(10) ND(10) NDd.O) NDd.O) ND(I.O) ND(I.O) ND(I.O) NO(I.O) ND(1.0) ND(I.O) 
CRA-RA-31 GW.8R-2051 11/21/2016 NDd.O) ND(1.0) NDdO) ND(10) ND(10) NDd.O) ND(I.O) ND(I.O) N0(1.0) ND(1.0) NO(I.O) ND(1.0) ND(I.O) 
CRA-RA41 GW-6R-2079 3/20/2017 ND(1.0) ND(I.O) ND(10) ND(10) ND(10) NDd.O) NDd.O) ND(I.O) NO(I.O) ND(I.O) ND(1.0) ND(I.O) ND(I.O) 

Chanaa Stable; all Non-Detect 

ND(1.0) 
ND(1.0) 
ND(1.0] 
ND(1.0) 

1.4 
1.8 
1.9 

Stabia 

CRA.RA-33 
CRA41A^3 
CRA-RA^3 
CRA4^A-33 

GW-BW-06 
GW4W4)e 
GW4W4)5 
QW-eW-06 

6/B/20ie 
816/2016 

11/13/2016 
3/10«017 

ND<1.0) 
ND{1.0) 
N0(1.0) 
NDd.O) 

ND(10) 
ND(10) 
ND(10) 
N0(10) 

ND(10) 
ND(10) 
ND(10) 
ND(10) 

ND(10) 
N0(10) 
Kl0(10} 
ND(10) 

ND(1.0) 
ND(1.0) 
NDd.O) 
NDd.O) 

ND(1.0) 
ND(1.0) 
NDd.O) 
NDd.O) 

ND(1.0) 
NDd.O) 
NDd.O) 
ND(I.O) 

NDd.O) 
NDd.O) 
NO(I.O) 
NDd.O) 

ND(1.0) 
ND(I.O) 
ND(I.O) 
ND(I.O) 1.1 

Down 3.3 ugA. 

ND(I.O) 
ND(1.0) 
ND(1.0) 
ND(1.0) 

81-4 GW-8R-19g6 6/10/2016 NDd.O) ND(I.O) ND(10) NDdO) ND(10) NO(I.O) NOd.O) ND(I.O) NDI1.0) ND{1.0) ND(1.0) 1.6 ND(1.0) 
81-4 OW-8R.2033 9/7/2016 ND(1.0) ND(I.O) ND(10) NO(10) ND(10) ND(I.O) ND{1.0) ND(I.O) ND(1.0) ND(1.0) ND(I.O) 1.8 ND(1.0) 

GW-SR-2034 9/7/2016 Duplleala NDd.O) NDd.O) NO(10] ND(10) ND(10) ND(I.O) ND(I.O) NDd.O) ND(1.0} ND(I.O) NDd.O) 1.6 ND(I.O) 
81-4 GW-6R-20S4 11/28^018 ND{1.0) ND(1.0) ND(10) ND(10) N0(10) NDd.O) ND(1.0) NOd.O) ND(I.O) ND(I.O) NO(1.0) 1.7 ND(I.O) 
81-4 GW-SR-2055 11/28/2016 DupUcata N0(1.0} ND(1.0] ND(10) ND(10) NDdO) ND(I.Q) ND(I.O) ND(I.O) ND(I.O) ND(I.O) ND(1.0) 1.7 NDd.O) 
81-4 GW-8R-2075 3/14«017 

Chutaa 
NDd.O) ND(1.0) ND(10) ND(10) NDdO) ND(1.0) ND(1.0) ND(I.O) ND{1.0) NDd.O) ND(1.0) 1.7 

Stabia 
NDd.O) 

rn Marryun Danamnar yiii;i n» I Dnnkmn Wamr ciaaniin crmm 
(2) The critarlon provkfad It fortha laomarcls-1,2-dlchloroathena. ths lowarorthatwocrltaria for 1,2Hlichiaroathena iaomars. The critarlon for traru 1,2-<llchbrootheno It 100 pg/L 



AMiyacal RMUHB •Southtm TCE Phiim 
RMnuMtw) Landflll Site 

Uvlngaton County, Mlehlgan 

Sampit 
Locatlofl 

•amplalD 

ij 

Paramatir 

Unlta 

RCMIVCC(I) 

1,1,1-TRICHLOROETHANE 

Mflrt-

200 

1,2-OICHLOROeTHENE 
{T0TAL4 

|i«/L 

70(2) 

2-«irrAN0NE 

MO/l-

12,000 

4-METKYL-2-
PENTANONE 

MS/L 

1,000 

ACETONE 

MSA. 

720 

BENZENE 

MBA-

1 

CHLORQBENZENE 

MSA. 

100 

ETHYLBENZENE 

MSA. 

74 

METHYLENE 
CHLORIDE 

MSA. 

0 

TOLUENE 

MSA. 

700 

TRtCHLOROETHENE 

MSA. 

S 

VINYL 
CHLORIDE 

MSA-

2 

XYLENES 
(TOTAL) 

MSA. 

200 

CRA-RA-23D OW^R-2007 6/13/2016 NO(1.0) ND(1J}) ND(10) N0(10) ND(10) ND(1.0) N0(1.0) N0(1.0) ND{1I1) ND(1.0) Z2 ND(1J) NDdH) 

CRA-ftA-23D QW-SR-2032 e/7/2016 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) NC>(1.0) ND(1.D) ND(1,0) ND(1.0) ND(1.0) ND(IJ)) 

CRA-RA-230 C3W-6R-2058 11/26/2016 NO(I.O) ND(1i3) ND(10) ND(10) ND{10) ND(1.0) ND(1.0) ND(1.0) ND(1.D) ND(1.0) 1.7 ND(1.0) ND(1.0) 

CRA-RA-230 OW-$R-2058 11/28/2016 Oi/pfcata N0(1.0) ND(1.0) N0(10) ND(10) ND(1Q) ND<1.0) ND(1.0) ND(1.0) N0(1J>) ND(t.O) 1.7 ND(1.0) N0(1.0) 

CRA-RA-23D OW-SR-207e 3/102017 ND(1.0) ND(1.0) ND(ia) ND(10) ND(IO) ND(1.0) N0(1.0) N0(1,0) ND(1i)) N0(1.0) 1.3 ND(1J)) N0(1i)) 

CRA-RA-230 OVy«R-2077 3/18/2017 DupMo^ ND(1.0) NO(I^) ND(10) N0(10) ND(10) ND(lJl) ND(1.0) NDdO) ND(1J) N0(1.0) 1.3 NO(1.0) 

Chang* Oovm0.4M/L 

CRA-RA-26D GVV-8R-2006 6/13/2016 ND(1.0) NDdil) NO(IO) N0(10) ND(10) ND(1.0) ND(1.0) NDdXI) ND(1.D) ND(1.D) ND(1.0) NDdJ) NDd.0) 
CRA.RA.280 OW-8R-2033 9/7/2016 ND(1.0) HOi^Si) ND(10) ND(10) ND(10) ND(1J») ND(1.0) HtHiJO) ND(1J)) ND{1.0) N0(1X)) N0(1.0) NOdJ)) 

CRA-RA-2eD 6Vy-SR-2057 11/28/2016 ND(I.O) ND(1JJ) ND(10) N0(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) N0(1.0) ND(1X)) NDdJ)) 

CRAi-RA-2eD aVV^R-2074 3/16/2017 

Chang* 

ND(1.0) ND(1.0) N0{10) ND(10) N0(10) ND{1.0) N0(1.0) 

81abl*; all Non-D«tact 

N0(1.0) ND(1J)) ND(1.0) ND(1.0) ND(1.0) NDdJ)) 

CRA-RA-268 OW-6R-2005 6/130016 ND(Z5) ND(2.5) ND(25) ND(2S) ND(2S) N0(Z5) NO(ZB) ND{2.5) ND(2J> ND(2i) 80 ND(2.6) ND(2.6) 

CRA-RA.268 OW-6R-2030 9/7/2016 ND(3.3) ND(3J> ND(33) ND(33) ND(33) ND(3J) ND(3.3) NDOJ) ND(3.3) ND(3.3) 78 ND0.3) N0(34) 

CRA.RA-268 OW-SR-2056 11/28/2016 ND(3.3) NCK3J) ND(33) ND{33) ND(33) ND(3J) N0(3J) ND(3J) NO(3.3) ND(3.3) 76 NCKSJ) ND(3J) 

CRA-RA-268 OW^R.2073 3/16/2017 ND(4.0) ND(4.0] ND(40) ND(40) ND(40) ND(4.0) N0(4.0) ND(4.0) ND(4J)) ND(4.0) 75 ND(4J)) ND(4.0) 

Chang* Downl MSA-

(1) Pvt201 Daoambor2013 3onorieRotidentUIOrinlUngWitarCltanupCrTlBr1i. 
(2) Thioritorionprovidodisforlhoioom»rci»-1.2-^ichloreotho(w. ttMiow»rofttwtiHOortl»rlifor1,2<llGhtorMtionoiiDmora. Thocrtirlon tor trana 1,2*41 • toiOOMoA 
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Table 5 

2017 Groundwater Sampling Program 
Rasmussen Landfill Site 

Livingston County, Michigan 

Quarterly Sampling - VOCs 

81-4 
81-8 

CRA-RA-2D 
CRA-RA-5 

CRA-RA-6S 
CRA-RA-7 

CRA-RA-18 
CRA-RA-22 

CRA-RA-23D 
CRA-RA-24 

CRA-RA-26D 
CRA-RA-26S 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA-31 
CRA-RA-32 
CRA-RA-33 
CRA-RA-34 
CRA-RA-35 
CRA-RA-36 
CRA-RA-37 

PZ-104 
RA-MW-28 
TEMP-PZ-2 

Annual Landfill Monitoring Program - VOCs, SVOCs & Metals 

(2nd Quarter) 
CRA-RA-6S (included in quarterly sampling) 

CRA-RA-8 
CRA-RA-18 (included in quarterly sampling) 

CRA-RA-19S 
CRA-RA-20 

Additional Annual Samples - VOCs 

(3rd Quarter) 
CRA-RA-25 

EB-PZ-4 
PZ-106 

RA-MW-47 
Rasmussen Water Supply Well 

GHD 032504Caine-50-T5 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi Mo i\o })n ftn I/O 
Temperature F 
Run Time tiours n3flw n-iop^} /IV207 

Air Sep 

Receiver Pressure psi -r«-f SCo .5^ (aO 
Feed Air Pressure psi Mo f io MO M/} fin 
Cycle Pressure psi ff) 
Holding Tank Pressure psi HZ. wz H7 
Run Time tiours 1 .4, [S^zoz.z. 

Air Dryer 

Temp. Indicator - color (*<ll£ien G^<C»A 

Ozone Generator 

Oxygen Supply, LPM ? 7- 7 
% 03 capacity t/< HiT 
Regulator#! psi 35- 3fr 36 3P> 
Regulator #2 psi 2Z. 21 2H 27 
Alarm Reading ppm, OS 
Zone On 1 1 3 3 
Zone Time tiours '/z_ Z l- Z_ 

Distribution Panel 

CFM 0-f?i 0.9> G.P) 
OS Feed Cone. Ppm OS 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

TS f.Zoil DATE 
OPERATOR SIGNATURE 

A fL, Zr>xJ^ 

r €c,fi=<L. 
7 

Air Compressor 1 GU

^XjSrAt4j£P 1oOl¥ I' f^i.ri£tz.'f^Hei 
Output Pressure psi "0 nr> u<r 1 10 
Temperature F Ift7_ iftj 
Run Time hours 0 

Air Sep 

Receiver Pressure psi To <Z. 6-7 TW 
Feed Air Pressure psi llD /in MO ii"} /(D 
Cycle Pressure psi If) Jn TO fn -TO 
Holding Tank Pressure psi it7. HZ MT. MZ 
RunTime hours JWP,-»./W 

Air Dryer 

Temp. Indicator - color (jtlZ£eKi 

Ozone Generator 

Oxygen Supply, LPM J T T T T 
% 03 capacity wr 'VT 
Regulator#! psi ST 3T- SW 3<^ 
Regulator #2 psi 2Z_ z-z. zz zz ZH 
Alarm Reading ppm, OS - " 
Zone On I I 1 3 Z 
Zone Time hours '/i. •/^L 7- "?. 

Distribution Panel 

CFM r>.^ ro.g> 
03 Feed Cone. Ppm 03 

Comments: ,5riur3^0MJ^^ ^I'Z. CDfA?Q£iif,os7 PrTioN 4 

• ' -V: V; .. 'V'-.-i •• .•/, v.- , ," • , : 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE MAO/Ltl If Infill- Zf 2o>l iA*ra,c^ ,1l,2o«3 
OPERATOR SIGNATURE 

• • / . J 1 

Air Compressor 

Output Pressure psi ]]< 120 \6<-
Temperature F Iflt. 
Run Time hours iHtj fi^Z-

Alr Sep 

Receiver Pressure psi ,5'R 
Feed Air Pressure psi no IfO nn 
Cycle Pressure psi To ^-r 
Holding Tank Pressure psi HZ. 
Run Time hours MifSZl.T-

Air Dryer 

Temp. Indicator - color 

Ozone Generator 

Oxygen Supply, LPM 7 
% 03 capacity 'if 
Regulator#! psi 3? 36, 
Regulator #2 psi ZT. 2Z. ZW 
Alarm Reading ppm, 03 
Zone On z .3 1 

Zone Time hours '.z Z 

Distribution Panei 

CFM o.< o.p> 
03 Feed Cone. Ppm 03 

Comments: 

' • * -v^i 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector:/5iyx/rfr Signature: ̂  

Date: .^ATKI . M ^ 7<oi'y-
Time: pM 

Weather Conditions: Cjuritjn'f ^ (A 

Observations 

Erosion-North Face: 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: V ^MPfV -

Drainage Spillways & Outfalls: Caiy,£\i7^r> 

Roadways: (jonp -

Vegetation: J)ogAAA,wAT 

Signs, Gates, & Fences: OXj 

Actions Taken: 

Recommendations: 
N)OM^ 

• ."-3 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

-9 • 
' 9 

Inspector: ^T<£\/£ IRA-f'Al Signature: 

Date: Z7^ Zotf 
Time: Z'Co 

Weather Conditions: , 3H*^ 

Observations 

Erosion-North Face: Oi^ ~ AXA-V . 5NIOO CoK/dJ^ZcCO 

Erosion-South Face: rOf^ 

Erosion-East Face: 0>^ 

Erosion-West Face: OK-

Erosion-Misc.: Ol< 

Storm Water Ponds: QIC -

Drainage Spillways & Outfalls: QX. 

Roadways: OK 

Vegetation: AMT 

Signs, Gates, & Fences: OK. 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Insvector:,^r„jr ^A,^Al Signatnre;"^lh;t— 

Time: 

Weather Conditions: ."^-s "P" 

Observations 

Erosion-North Face: QfC. 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: Ak" 

Erosion-Misc.: OK. 

Storm Water Ponds: 

Drainage Spillways & Outfalls: Qi 

Roadways: DK 

Vegetation: T>o^M4rMr 

Signs, Gates, & Fences: C)\< 

Actions Taken: 

Recommendations: 
Mr,,./. 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

TT 
Inspector: Signature: 

Date: 2^ 2JOJ 7-
Time: cu 

Weather Conditions: Ccoups^ '7^Usjfy£xz^^^ju^'\ dxr^«g^cre:c> ^ 

Observations 

Erosion-North Face: OK 

Erosion-South Face: 

Erosion-East Face: <^k' ^^ 
. ; .-H 

Erosion-West Face: QK, 

Erosion-Misc.: K 

Storm Water Ponds: 

Drainage Spillways & Outfalls: ^ - J^IP ̂  

Roadways: Goop 

Vegetation: J)<o,-z^A-xi L 

Signs, Gates, & Fences: ^ ;< 

Actions Taken: 
sNf}tA6 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature:^ ^ ^ 

Date: hy\AyZe^ g, Zoif 
Time* l/t'nAAt, ' Time: iniOflAA^ 

Weather Conditions: C»t3sr«^ 
Uf To 

Observations 

Erosion-North Face: OfC^ 

Erosion-South Face: OK 

Erosion-East Face: 0)$^ 

Erosion-West Face: QfC 

Erosion-Misc.: OK 

Storm Water Ponds: ^M.FTY 

Drainage SpUlways & Outfalls: T) 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: OK, 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector:.Signature: 

J A^ ̂ I ^ ^ • Date: 3>\ 
Time: 

Weather Conditions: C«-Qupy 

Observations 

Erosion-North Face: t!)K 

Erosion-South Face: Dtf 

Erosion-East Face: 0\< 

Erosion-West Face: OK 

Erosion-Misc.: Oil. 

Storm Water Ponds: Uj^f 

Drainage Spillways & Outfalls: t/JtfTT-

Roadways: Muppy" 

Vegetation: ^MAIJT 

Signs, Gates, «& Fences: OK 

Actions Taken: 

Recommendations: 

HCNC' 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: 2-H izT- 1 Zo,5- DATE: f6 i Z«4 , DATE: /*//<'l*iiZr>^Zo,-^ 

WELL ID CFM @ DIST. PSI @ WELL WELL ID CFM @ DIST. PSI @ WELL WELL ID CFM @ DIST. PSI @ WELL 
PANEL PANEL PANEL 

SW-1 fl SW-1 0.1- SW-1 10 
SW-2 SW-2 O.l SW-2 
SW-3 1- IW SW-3 rt.ft IT SW-3 fS 
SW-4 /r SW-4 D.a t< SW-4 N 
SW-5 IT SW-5 H SW-5 IS 
SW-6 n.9i IT- SW-6 SW-6 M 
SW-7 SW-7 SW-7 rt.T" H 
SW-8 SW-8 SW-8 
SW-9 - — SW-9 — SW-9 — 

SW-10 — — SW-10 — SW-10 — 

SW-11 — .— SW-11 -- — SW-11 - — 
SW-12 0.7- H SW-12 ri.9. /•r SW-12 0.7- IS 
SW-13 O.T- z. SW-13 h.% 2. SW-13 z. 
SW-14 — SW-14 - SW-14 — 
SW-15 — — SW-15 — — SW-15 — — 

SW-16 — — SW-16 — — SW-16 
SW-17 SW-17 Ito SW-17 n.p. \(a 
SW-18 SW-18 t(a SW-18 n.i ll 
SW-19 n.l- SW-19 r).<K iT. SW-19 n.^ /X 
SW-20 SW-20 n.Q. lU SW-20 
SW-21 SW-21 SW-21 
SW-22 iM SW-22 /).Ps SW-22 o-l )S 
SW-23 O-fA <a. SW-23 n.l IS SW-23 
SW-24 10, SW-24 n.l IS SW-24 n 
SW-25 K SW-25 r,<9. iS SW-25 !< 
SW-26 0, SW-26 SW-26 0.9-
SW-27 6 SW-27 0.1 SW-27 1 
SW-28 7 SW-28 o.^ 7- SW-28 n.j- 0, 
SW-29 o.« 7- SW-29 o.f\ SW-29 n^9) 1 
SW-30 SW-30 — SW-30 



-lljirViiU' 

.MsJiSs: 

>'>i( 

ii-

_iai££jz: 
£B•r^ 
XISJJ4 

tii-

JSSfjist 
-fa-jtoik 

* t 

^ •> 

3Z£i 













j>" 

» 

,1 ; 

" H 

7liK 

"y^SK- ^'rt*JT"na/;rS'. ^/iSikl P .• •": • 
<^MP'-^nrytf; 

LH*^M1'if'^xiopy M^/9 ^ 

wis; 1 ir\/i£L J3 > 1 • • 

}K Mt/g^ Co^itP'-r 

roiOTgoic^ 

mo^-^i'-Me>fZtSiS(^'2,2^ HSO' 
Cb<f^ •= /fet5^!*^y^^o«^ 

- 0.f/ ^7z- 'Tfi^ps. M-Zn • L 

id>KlS, 

DAITtP,' . - • • •• 
/^5=' /'cA.'PA-rj.'^ 

'TTik.d jpH tjoaS^ iP'G' 
iM«<' /.fM 7.0 n.Ob» 

:]Skr_ 
f2.V7_ 

lH7iD l.f<" I.U <^.^o 12.P3 

/M^rt /,>! l.ff |.? l^fy 
I.KT i.o a.pfy 

/ 
ii.<^«-i 

mo if.ifl] \'\^ 1.*/ U.<1< 

11A 4,.Kf 1.1^ /.^ tf.^r —*J 1^ 

^MPI^ or CgA'^A-31 
ifftft TZi .^.o (n.'5'x ll.ltf 

/?!< ?.»< o.<7^< ,?.i i-at. II. oc, 
i<2fl 7.6^ rt.W 2.'ir «.?«f lK/)<f 
CoKT/NlCP «>' I'l^T-TScCji. 

' "• g 

32^-ZT 

US-Hi 
ISA 

-ISSh. ?d3 
55^-

Ui 

M; 

.33: 
0.3 

••'i: mo- JDi 335L 
(?i 

LilL 
IL^L 
1Kb 2. 

iLbl 

jQj 

-UOiS-

.^3 

lL-^3 
L 

i Uil 



? 
% 
•J 

I 
K 

II 

& 



-i 

I f. 

;a.>i. 

I- ••• 

Jik W-

_^V£^ 
jgd^ 

-^6 

1?A-I 

_Bt21 
-gAi3-

-SW-
-2A!^ 

t?L.V tx|:VTO 
rX. 

b_^ 

SUNISL 

IL 

gA-f6 

JRA-t& 
JRA-iefi 
^A'h7 

*irtJ 

L€:\/«ftL 

Mia 

SC^z 

-2U^ 



3/31/a; •3r> SZSo^-SZSo^-
: iL.:--*^.; 

MuO-} 
f ' l-o 
f2 

I—i-

MiJ-^ IT 
. ) 

Mr.. • 
AllO-5(Ci^ 

7 

H <-^v? liirt rV '• 

\9-ty 

liirt rV '• 

\9-ty 

•fe 
*1 

V> 

-SEitJZi 
•' > })7 •!<'*•' "• 

PJ-wi, •« .#vv: 
JSafeB 

y < 

JSafeB 
y < .* •« 

' •. ? ' 
: ' 

»» • ' 
• •'*': * * 

4 

• i. • r. ',c 
— , . 

.« ; *. .... •• * •, -•» * 
^ i' ''•* 

..S 

'*»• /. » 
'Vt •• , » • . « • 

* • f- , 

V! !_ ^ 
}}. 

SSBB 




